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ABSTRACT 

The Individual iSatheaatics Teaching Project (IHU) has 
been under developnent in the upper level (grades 7*9) of the 
conprehensive school in Sweden since 1964. Its goals are (1) to 
construct and test self-instruction study naferlal in natheaatics, 
(^) to \f ind suitable teaching nethods and vork forns for the use of 
this naVterial, (3) to try out different vays of grouping pupilc and 
Baking use of teachers in order to achieve naxinal effect for the 
Material and nethods, and (4) to jeasure the effects of the 
individualized teaching (in conparison vith conventional teaching) « 
There have been three "lajor revisions of this progran resulting fron 
extensive field testing. The present report gives a brief baclcground 
of the project and results of investigations carried out during the 
1968/69 and 1969/70 school years. (JP) 
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Introduction 



During the years 1968 — 1971 an I'nvestigation of effects of individualized 
mathematics teaching was carried out in the upper level (grades 7 — 9) of 
the comprehensive j^hool in Sweden, The investigation was part of the re- 
search programme of the project IMU — Individualized mathematics teaching 
(Sw. tndividualiserad maiematikundervisning), which started 1964. Within 
the investigation of effects lie ten part-studies all of which have been presented 
and reported in previous reports, These reports have, however, offered only 
limited opportunities for ox>mparing results from different part-studies or dis- 
cussing the role of the individual result in the experimental activity as a whole. 
This report will attempt to give a comprehensive picture of the experiments 
with individualized mathematics teaching in the upper level of the com- 
prehensive school^ in which the IMU material have been used. 
The report has three main aims: 

1. To give a brief description of the background to the IMU project and the 
experiments carried out within the framework of the investigation of effects, 

2. To summarize briefly the results of the ten part-studies that were included 
in the investigation of effects, 

3. To discuss the results from the point of view of the factors that distinguish 
the IMU system from other existing study materials in mathematics. 

The plan of the report is as follows: first, a short description is given of the 
work of the IMU project up to the beginning of the investigation of effects, 
stating the experiments on which the investigation was based. A description of 
the IMU material, version 3, IMU Upper Level, follows. The investigation of 
effects was planned during the school year 1967/68 and a preliminary plan of 
investigation was published during the autumn of 1968. This preliminary plan 
is presented, together with accounts of the extent to which it has been fol- 
lowed, the deviations from it and the problems that have been studied within 
the investigation of effects. The sunmfiary of each part-study has been placed 
in Appendix. A summary of so many years* experimental activity in so many 
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areas, as is the case of IMU, must necessa. * condensed. In each individ*jal 
case reference is given to the original report yj). In connection with the sum- 
mary of each part-study, the reliability of the analysed data is given t<jgether 
with the way in which the analyses have been carried oat« 

The summary uf results is presented in the form of a list of points which 
are intended to cover the main results in question. The main emphasis in the 
report is placed on a discussion of the results, as stated in point 3 above. Each 
section within this discussion finishes with a comment which tries to state the 
extent to which the results obtained can provide answers to some of the ques- 
tions on which the experimental work was originally based. In the discussion 
section the following factors are dealt with. 

1. Methods 

a. The degree of individualiiation 

b. Attitudes towards the method 

c. Individualization of rate of work 

d. The alternative courses in mathematics 

2. Material 

a. General opinion of the material 

b. Sections requiring revisions and revisions made 

c. The terminal tests 

3. The organization 

a. Organizational models during the experimental period 

b. Class size 

c. Disposition of rooms 

d. Teacher density 

4* The changed role of the teacher. 
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1. Background and Aims of the IMU Project 



A series of educational reforms has been carried out in Sweden during the 
post-war period. During the first stage it was mainly a question of external 
organizational changes. Subsequently these changes led :o increasing demands 
for improvements to be made within the educational establishments involved. 
Among other things it was requested that within the framework of the estab- 
lished organization new teaching material should be introduced, better study 
materials made available and other formr of activity complement those com- 
monly occurring. These requests initiated new lines of thought about the 
organization of the interna! work of the school. 

In the general debate on educadonal problems, the content of the material 
for the teaching of mathematics and the methods used in the teaching occupied 
a relatively dominant position. The discussion involved both the comprehensive 
school and the upper secondary school. In order that mathematics teaching 
might, if possible, be changed for the better, some experimental activity was 
initiated, One of the prime movers in this was the Nordic Committee for the 
Modernization of Mathematics Teaching. A certain amount of this experi- 
mental work was planned v/ithin the framework of the IMU project. 

In the autumn of 1963 a study commissioned by the National Board of 
Education was set up with the purpose of comparing the effects of completely 
individualized teaching and conventional teaching in the subject of mathe- 
matics in grades 7 and 8. The results of the fint year 6t the experiment were 
such that it was considered worthwhile to follow up the work. Therefore in the 
autumn of 1964 the National Board of Education (Section L4) started the 
IMU project. The original study was incorporated into the project in the form 
of a preliminary study. 

A whole series of experiments has been carried out within the framework 
of the project^ of which one is the investigation of effects. Box 1 presents a 
summary of the different field experiments, which will be briefly commented 
upon here. 

Field experiment 1 was the preliminary experiment mentioned above, con- 
cerning the effects of individualized mathematics teaching. This was carried 



11 



1 

Box 1, Field experiments, a summary. 



L Preliminary exifcriment 
' concerning the effects of 
' individualized mathe- 
matics teaching, grades 
7 — 8 (G-county, about 
700 pupils) 

2. Material testing, version 

1, grades 7—9 ^rais, 
75 pupils] 

3. Material testing, version 

2, grades 7—9 (whole 
country, about 8000 
pupils) 

4. The experiment concern- 
ing the effects of a fully 
individualized teaching, 
grades 7 — 9 (whole 
country, about 12,000 
pupils) 

5. Preliminary experiment 
concerning flexible 
grouping of pupils and 
teacher teams, grade 7 
(Braib, about 150 
pupils) 

6. Preliminary experiment 
concerning flexible 
grouping of pupils and 
teacher teams, grades 

7 — 9 (Braas, Lessebo, 
Strdmsn^brukj Malmd, 
Uppsala^ Karlstad, 
Bor&Sj Hultsfredj about. 
1100 pupils) 

7. Preliminary experiment 
with individuaUzed 
teaching) flexible group- 
ing of pupils and teacher 
teams, upper secondary 
level (Malmd, Gfiteborg, 
V^j6, Almhult, Karl- 
stad^ about 1200 pupils) 

8. Prelinunary experiment 
concerning the effects of 
individualized mathe- 
matics teaching, grades 
4—6 (G-county, Mal:s5> 
Ronncbyj about .600 
pupils) 



63/64 



64/65 





65/66 



66/67 




67/68 



68/69 



69/70 



70/71 
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out in grades 7 and 8 during the school years 1963/64 and 1964/65. During the 
school year 1965/66 this was supplemented with a preliminary ^periment 
concerning the flexible grouping of pupils and team teaching (field experiment 
5) and during the school years 1966/67 — 1968/69 with an expanded experi- 
ment (field experiment 6). 

During the school year 1965/66 the production of version 1 of the material 
was started and the material was then tested, staning with the school year 
1966/67 at the school in Braas, with about 75 pupils participating (field experi- 
ment 2). This testing of the material resulted in version 2 of the IMU mate- 
rial, which was consiti dieted parallel with the completion of version 1. The 
material was tested on about 300 pupils in the Vaxjo district^ while a more 
general collection of data was carried out on all the approximately 8000 pupils 
and 200 teachers who had been working with this version during the school 
years 1967/68- \ ?69/70 (field experiment 3) . 

The testing of version 2 resuhed in version 3 of the IMU material, which 
is the version used in the investigation of effects (field experiment 4). The in- 
vestigation of effects started in the school year 1968/69 and was completed 
1970/71. It is the results of this experiment that are summarized and discussed 
in this report. 

As can be seen in Box 1, the project has mainly worked with the upper level 
(grades 7 — ^9) of the comprehensive school. Some preparatory experiments 
have been carried out in both the upper secondary school and the middle level 
(field experiments 7 and 8). Both experiments started in the school year 1966/ 
67 and were concluded in the school yea** 1968/69. 

When the project started, the aims with regard to grades 7, 8 and 9 were 
formulated thus: 

• to construct and test self -instructional study material in mathematics 

• to test suitable teaching methods and work forms for the use of this material 

• to try out different ways of grouping the pupils and making use of the teach- 

ers in order to achieve maximal effect for the material and methods 

• to measure by means of the material constructed the effects of individualized 

teaching (in connection with a comparison with conventional teaching). 

Thus the sums given above include material, method and organization, the 
three factors that together form the IMU system. 

The experiments that have been carried out in the middle level of the com- 
prehensive school and the upper secondary school cover to a varying extent 
the three factors mentioned above. 

In addition to these field experiments, there is the work that has resulted 
in the IMU project's goal descriptions for self-instructional study material in 
mathematics. This work was started in the school year 1965/66 and the goal 
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descriptions and collection of examples were published in December 1966. The 
construction of the study material has on all essential points followed the 
project's goal descriptions as far as the course content is concerned. The goal 
descriptions have not on the other hand been an important instrument in 
deciding which areas in the material were to be accentuated. 

The measurements that have been carried out in studies prior to the in- 
vestigation of effects mainly concern achievement tests in mathematics^ pupils' 
and teachers' attitudes towards mathematics, the teachers' workload in IMU 
teaching and the teachers' opinions of the work form as such. In addition 
the material testings include analyses of the tasks in the booklets, the diagnostic 
and prognostic tests and interviews with teachers and pupib about their opin- 
ions of the material. 

The results from the project's different areas of activity in addition to the 
investigation of effects have been reported in the following reports and bul- 
letins: 

Field experiment 1 : 

Orebei^, C. IMU-projektet: Rapport frin pigiende forsok. Pedagogisk- 
psykologiska problem, No, 8, 1964. 

Individualiserad matematikundervisning, Kommunal Skoltidning, No. 5, 
1965. 

.Forsok xned individualiserad matematikundervisning. Pedagogiska Med' 
delanden, No. 9, 1965. (Also available in off-print from the Department of 
Educational and Psychological Research in Malmd, No. 12, 1965.) 

Field experiment 2: 

Oreberg, C. Material for individualiserad matematikundervisning. Pedagogiska 
Meddetanden, No. 7, 1966. 

Field experiment 3; 

Jiv^n, L. M. IMU*projektet: Rapport fr&n utprovning av IMU^systemet p& 
grundskolans hogstadium (I). Pedagogisk-psykotogiska problem, No. 63, 1968. 

JV^Hy L. M. IMU-projektet: Rapport fr&n utprovning av IMU-systemet p& 
grundskolans hogstadium (II). Stencilled. 

Field experiment 3, 6. 

Oreberg, C. Forsok rned flexibel elevgruppering och lararlag. Pedagogiska 
Meddetanden, No. 3, 1966. 

Field experiment 7: 

Jiv^, L. M. IMU-projektet* Forsok med individualiserad matematikimder- 
visning p& gymnasium. Stencilled. 

Field e3q)eriment 8: 

Hellstrdm, L. IMU-projektet: Forsok med individualiserad matematikunder- 
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visaing p& grundskolans mellanstadium. Pedagogisk-psykologiska problem, No. 
157, 1972. 



The IMU-project's goal descriptions and collection of examples are reported in: 
The IMU system. Description of objectives. The Swedish National Board of 
Education. Stencilled. 

Oreberg, C. (Ed.) IMU-projektet: M&lbeskrivning for ett sjalvinstrue- 
rande studiematerial i matematik for grundskolans hogstadium. Pedagogisk- 
psykologiska problem. No. 43 a, b, 1%6. 




2. IMU Upper Level 
IMU Material 



[ — a Description of the 



Version 3 of IMU Upper Level is the version that has been tested in the 
investigation of effects. 

The principle behind the model for IMU Upper Level is that there should 
be no grade differentiation and no division into general and special courses. 
Instead the material is built up of nine units, known as modules, which 
together cover the upper level course in mathematics. Starting with a common 
curriculum for all pupils, the subject material is then structured according to 
the degree of difficulty within each module. Box 2 outlines the principles on 
which a module is based. 



Box 2. Diftgnun ihowing principles of a module in IMU Upper Level — ^venion 3. 




Key 



Each module cmnprises four parts, component!, the first three of which 
belong to the basic course. They are called ccimpon«its. A, B and C. Ckxn- 
ponent A is common for all pupils. The B and C components are divided into 
levels of difficulty, hereafter called booklet^. For the B component there are 
2 or 3 booklets, called Bl, B2, B3 or Bl, B2— 3. The C component comprises 




3 booklets, CI, C2 and C3. The degree of difficulty is easiest in the Bi and 
CI booklets, while B2— 3 or B3 and C3 are the most difficult, l ie different 
booklets cover roughly the same material but the way in which the instruc- 
tions are presented and the number of extra tasks vary. The D component is 
not part of the basic course. It exists only on one level and comprises both 
revision tasks and certain tasks of a more independent nature. Each com- 
ponent except the D component is completed with a diagnostic test (DT). The 
nuinber of tajiks in this test varies depending on which booklet has \yeen studied 
within the component. As a rule the number of tasks is greater for the more 
difficult booklets. Each component also includes diagnostic tasks that the 
pupils correct themselves. Each module finishes with a prognostic test (PT) 
which exists in three parallel versions. 

The material is individualized in both the rate of work and the degree of 
penetration. As a result pupils within one grade can reach different points in 
the material. The intended ''normal rate of study*' is three modules per yean 

In principle the pupils are free to choose which booklet they like. The idea 
is that the pupils should together with their teacher go through what they have 
achieved earlier and on the basis of this and other experiences choose a suitable 
level. It is possible and permissable to change level both within and between 
modules. The constructors of the material have indicated certain figures for 
guiding the spread between the different levels in a component, but neither 
pupils nor teachers are aUiged to follow these figures. 

One of the starting pmnts for the coostniction of IMU Upper Level has 
been the project's goal descriptions for a lelf-instructional study material in 
mathematics for the upper level of the comprehensive school (cf. p. 15). This 
goal description comprises 17 areas of material^ containing a total of 208 
items. The areas are divided into two goal levels: knowledge and proficiency. 
In the majority of cases the 208 kerns have been divided into further behav- 
ioral units, witU the result that altogether the catalogue of goals lists about 
700 goal behaviors. The goal descriptioa states what the pupils sliould know 
when they leave the upper level of the comprehensive school. In order to 
he^ten the precision and communicalMlity of the goah, the concepts expres- 
sed by the curriculum as "ccHnmand", '"understand", ''be acquainted with", 
^*know about^^ and "have insight into** have been replaced by terms such as 
''be able to give examples oT*, ''be able to define*', "be able to illustrate", 
"be able to construct**, "be able to give an account of* and "be able to point 
out**. The goal descriptions also include a collection of examples that express 
concretely the behaviorsldescribed verbally in the catalogue of goak. Together 
with this collection of examples and the study material, the goal description 
has provided the starting point for the construction of the terminal tests, which 
have been used to tat the knowledge and jmflciency of the puinls at the end 
of grade 9. The terminal tests comprise about 700 separate tasks. 
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3. The Investigation of Effects 



The investigation of effects was planned during the school year 1967/68. The 
preliminary plan was published in November 1968 (Jiven & Oreberg, 1968 b). 
It took up seven main points that were to be studied during the three years 
that the investigation of effects was intended tQ last. It stated as follows: 

"The IMU system will be made the object of evaluation in leveral respecu. 1 his e\'alua- 
tion will be carried out in the period 1968 — 71, commencmg during the autumn term 
of 1968. During this period comparitons will be made of the following organization 
mqdeb: 

a) The Big Clau, using IMU material in accordance with the directions prescribed in 

the manual on methods (H&itad and others, 1968 a). 
I>) The Single Qh», that ii to say an ordinary, class unit, using IMU material according 

to the regulations prescribed in the manual on methods with die exception t>f those 

applicable to the Big CUau. 
c) The Standard Class, in which traditional class instruction is given and 'material 

other than IMU mat^' is used " (Jiv^n ft Oreb^|j|^968 b, p. 10.) 

"The intention is to compare in various respects the experimental groupit under points 
a), b) and c). The most important comparisons will naturally be those mu<* between 
the two gnmps using the IMU material. Within these, compariscms may also made 
on the basu of divisions in terms of variables such as the conditions applica 1e to 
achievements or those applicabk to attitudes to school nibjects and (he school situs ion. 
Variables connected %vith ofganiiation form another basis for division. The compariton 
between the big class and the single class will be made in relation to final results, as 
regards achievements and experiences. It is, however^ not feasible, except to a h'mited 
extent, to make comparisons between the forms of organixatton under a) and b), on 
the one hand, and that under c) on the other, because these groups have ctmrses of a 
different nature. Comparisons between them must be based on variables concerned with 
experiences of various kind. To the extent that the contents of the courses are identical, 
comparisons may also be made on the basts of achievements. 

One more essential conqMUison %vtll be attempted, that of achievements in the grrmpfi 
of pupils using IMU material and the established aims as defined in ^reberg 1966/' 
(Ibki. p. 11.) 

The preliminary plan also prescribed the' following detailed plan for the in- 
vettigatkm of effects: 
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'M. During the investigation period and at its end. a report is planned tu he made of 
the pupils* knowledge and proficiency 

a) in mathematics (arithmetic testi, standard tesitft, final test based on the drfini- 
tion of the aim) 

b) in reading ability and study technique 

v) in ability to plan and accept responsibility (independence) 
d) in working together with other pupils us woH as with the travhcr and assMtaiit 
asKislants (ability to c.oK>iicratc). 

2. The investigation will include an account rif the puj-iU^ extx*riem r of 
a ) the contents of the course 

)>)' (he material 

c) method of working 

d) the organizational fonn 

e) the school situation. 

3. The investigation will ali^o ro[xirt on the teachers% assistants* and head-masters* 
experience of 

a) the contents of thi: course 

b) the material 

c) the method of working 

d) the organizatmnal form 

e) the school situation. 

4. The investigation will also report on the effects of rationalisation in regard to 
a) die need for teachers 

h) the need for aisiitants 

c) problems in drawing up the curriculum 

d) the need for premiset 

e) total cotti of instruction in mathematics. 

5. The investigation will contain a detcription of the material in question in regard to 

a) the scope of the material and its appearance, legibility, vocabulary atKl illustra- 
tions 

b) analyses of deuils found in the problems contained in the handboc^ 

c) the results of all the diagnostic and prognostic tests, analyses of the ^tails found 
in the problems ami the norms laid down 

d) Mime available for the various components 

e) the questionnaire on the subject of the pupils' views on various parts ci the 
system, such as mental arithmetic exercises, ta;ied sumnuries for revision, D 
components 

f) the questionnaire on the subject of the teachers* and assutants* views on the 
s)'stem 

g) the questionnaire on the subject of the parents' views on the system; 

6. The investigation vfill contain a detcription of work during lessons in regard to 

a) the activity of the pupils (in detail) during a normal lesson, covering such 
aspects as the amount of time required to read the handbook, to obtain material, 
to ulk to the teacher, to "take it easy^ 

b) the activity of tlie teachers: analysis of their work, observations 

c) the activity of the assistants: analysis of their %vork, observations. 

7. Psychological, educational or soctological investigations based on material included 
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in the investigation into the effects, of interest to the school, will be carried out and 
will cm er, among other things 

a) investigations of pupils whose performance is poor enough to warrant tlieir 
inclusion in classes for backward pupils! c.g. a comparison between original IMU 
material and IMU material in modified form, for instance with altered rates of 
advancement or without keys 

b) investigations affecting classes or individuals with poor eyesight e.g. IMU 
material in larger type 

c) investigations affecting classes for the deaf or individuals with poor hearing 

d) investigations concerning classes in reading and writing or individuals liaving 
difficulty in reading or writing, e.g. comparison between written or oral presenta- 
tion of the IMU material 

e) investigations into the problems of pupils suffering from anxiety 

f) investigations concerning social relations, covering both pupils and teachers, 
assistants, etc. 

g) an investigation designed to follow the pupils^ prepress in the senior secondary 
school." (Ibid. pp. 11—13.) 

On all essential points this plan has been followed. Individual questions which 
were placed under certain main heading;s in the preliminary plan have been 
moved over to others, however, and some parts have been expanded while 
others have been reduced. On two points extensive changes have been carried 
out, in the part-studies that were planned for special classes and in the main 
investigation during the last school year^ that is to say 1970/71 when the 
pupils were in grade 9. The first change meant that the studies that had been 
planned for special classes were terminated during the first year of the experi- 
ment. The reason was that they would have involved extending the project at 
least one and perhaps two years beyond the school year 1971/72, which was 
planned as the final year. The other change meant that the main investigation 
was terminated after grade 8 and there were several reasons for this. Firstly, 
the splitting of the pupils between different lines in grade 9 that made it pos- 
sible for them to choose not to study mathematics led to a reduction in the 
basic pupil data in grade 9. This reduction was selective in that it was mainly 
the weak pupils who chose lines without mathematics. Secondly, some com- 
plications arose in the production of material during the autumn of 1971, 
which it was feared would lead to the quickest and cleverest pupils dropping 
out. Thirdly, the IMU pi^>ils were studying according to the curriculum of 
1962 (although not with regard to the content of the course) and they thereby 
belonged to a form of the upper level school that was to disappear in the 
school year 1970/71, when the new curriculum came into force. Results from 
a level with separate alternative lines would be very difficult to amiparc with 
an undifferentiated level. Fourthly, as a result of the dtvisim into lines in 
grade 9 many of the pupils moved into new organizational forms. The effects 
of these changes (new classes, new classmates, new teachers or teacher teams) 
would be impossible to distinguish from the effects of the work in the IMU 
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system. The rest of the data were collected, howe\*er; the leniiinai tests, the 
job-analytical study and the study of the IMU material. 

Starting from the seven main points in the prcHmiiia y plan, eight part - 
studies have been carried out. After the project was underway, a further two 
were added. The ten part-studies within the investigation of effects are: 

!. Main investigation. This concerns point 1 — 4 and parts of [>oint 7 of the prcHniinaiy 
plan. It comprises the groups IMU pupils, IMU teachers and IMU assistants. The 
grcmps control pupils and control teachers are also treated marginally. 

2. Goal testing study. This concerns point 1 and comprises the group IMU pupils. 

3. Material study. This concerns point 5 and comprises the group IMU pupils. 

4. Job analysis study. This concerns points 3, 4 and 6 and comprises the groups IMU 
teachers and IMU assistants. 

5. Parent study. This concerns point 5 and comprises' a group of the IMU pupils* 
parents. 

6. Observation study. This concerns point 6 and comprises the groups IMU pupils, 
IMU teachers and IMU assistants, plus the groups control pupils and control 
teachers (although no^ the same groups as were used for control in the main in- 
vestigation). 

7. Study of anxious pupils. This concerns point 7 and comprises the groups IMU 
pupils and control pupils. 

8. Studies of different ways of presenting the study material in mathematics. This con- 
cerns point 7 and comprises the groups remedial class pupils and normal class pupils. 

9. The work of the project consultants within the IMU project. This was not included 
in the preliminary plan and came about as a result of the consultant work that was 
started in the project. 

10. Study of single pupils. This was not included in the preliminary plan and came 
about as a result of the work done by the project consultants in following up pupils 
who moved from an IMU school to schools which did not have IMU at the upper 
level 

The results from the ten part-studies have been presented in a total of 17 
reports, of which three have been published earlier and have therefore not 
been counted as part of the series of reports from the investigation of effects. 
Since the summary of the results is based on all the reports, it will first be 
stated which reports derive from the various studies and a brief description of 
their contents will be g^ven. All the reports are published in the series Pedago* 
gisk'psykologiska problem, Malmo: School of Education. 



3.1 Main investigation 

The results from the main investigation are presented in three reports (Lars- 
son & Larsson, 1972> Larsson, 1972a, b)« The first deals with the conditions 
for data analysis and relates the main investigation's populations, samples, 
measurements^ measuring instruments, reliability tests, chosen methods of 
analysis and the accounting principles for later parts of the results. Certain 
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organizational factors are also discussed^ namely the changes in the organiza- 
tional milieu that have taken place during the experimental period and the 
changes that have taken place in the composition of the teacher and assistant 
groups. 

The second report (LarsKon, 1972 a) presents the results from the main 
investigation's pupil study. The account is based on thi*ce main ty|x;s of <|ues- 
tion: 

a) How important arc characteristics of the pupils thcniselvcs? 

b) How important arc characteristjcs in the pupils* milieu? 

c) How important are characteristics of the pupils* teachers? 

ITicse questions are regarded from the point of view of (he pupils' knowledge 
and proficiency in mathematics, their general attitudes towards school and 
towards mathematics, their attitudes towards other school subjects, their 
attitudes towards the IMU material, the IMU method, the content of the 
IMU course and to IMU in general. 

The third report (Larsson, 1972 b) presents (he results of the main investiga- 
tion's teacher and assistant study. The account of the teacher study is based 
on two main types of question: 

a) How important are characteristics of the teachers themselves? 

b) How important are characteristics in the teachers^ milieu? 

These questions are considered from the point of view of the teachers' distri- 
bution of working time between different tasks during and outside lessons in 
connection with IMU teaching and of their attitudes towards the different 
parts of the IMU system and the changes that teaching with IMU can bring 
about both for themselves and for the pupils. 

The account of the assistant study is based on the following main type of 
question: 

How important is the organizational milieu in which the assistanU work for tlicir tasks 
during and outside lessons in IMU teaching? 



3.2 Goal testing study 

The results from the goal testing study are reported in Hellstrom (1972 b). 
In the iniiuduction and conclusion of the report, some of the problems asso- 
ciated with the use of criteria-related tests are discussed, together with the 
procedures that have been used in constructing the terminal tests, which are 
based upon the goal descriptions of the IMU project. The account of the 
results from the terminal tests is based on three main types of question: 
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a) What is the total level of the pupils* knowledge and proficiency within the areas 

defined in the goal descriptions of the IMU project? 
h) How important are characteristics of the pupils themselves with regard to knowledge 

and proficiency as defined in a) ? 
c) How important are characteristics in the pupils* milieu in the same respect? 



3.3 Material study 

The results from the material study arc described in two reports (Larsson, 
1972 c. Davidsson, 1972). The former gives the results for grades 7 and 8, 
the latter for grade 9. The reports give accounts of the pupils* results in 
diagnostic tests and prognostic tests, together with their opinions on the dif- 
^irent booklets and individual items in the booklets. In addition figures are 
given for the amount of time used for each booklet and module, the working 
speed in relation to achievement, the results of the prognostic tests in relation 
to the level of difficulty, the pupils' choices and routes taken through the IMU 
material's nine modules, together with some data on how far the different 
i^ersions of the prognostic tests are parallel. 



3.4 Job analysis study 

The results of the job analysis study are presented in two reports (Alehammar 
& Klasson, 1972 a, b). The former gives job descriptions for principals, heads 
of department, teachers and assistants and is based on the general questkm of 
what tasks and situations those holding these posts have faced in their work 
with IMU teaching. The latter presents the results of a questionnaire study 
capaed out on heads of department, teachers and assistants and is based on 
two main types of question: 

a) How important are characteristics of the job-holders themselves? 

b) How important are characteristics in the job-holders* milieu? 

These questions are put with reference to the tasks they are faced with in IMU 
teaching, <the actual and desired relative amount of work needed for each task, 
the opportunities given for cooperation, the difficulties involved in dealing 
with the respective tasks and the stimulus given by the respective tasks. 

3.5 Parent study 

The results of the parent study ate reported in Larsson ( 1972 d). The parents' 
knowledge of IMU and the new mathematics is described, together wifh their 
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attitudes towards individualization and the different organizational models. 
The report also gives an account of the extent to which the parents may and 
can help their children w'ith their mathematics and ' their attitude towards 
the school their children attend compared to the school they once went to 
themselves. The parents' answers are related to certain characteristics of the 
children and to the type of class the children are in. 



3.6 Observation study 

The results of the observation study are reported in Martinsaon (1972). An 
account is given of some observation studies carried out both in classes working 
with IMU and in classes working in a conventional way. Some organizational 
models with high frequencies have been studied and the results are discussed 
in relation to one main type of question: 

How important are different organizational models for tlie tasks of the teachers, assistants 
and pupils during the lessons? 

The models that have been studied are some three-class models, one two-class 
model and the one-class model. In addition comparisons are made with some 
control classes having conventional teaching. 



3.7 Study of anxious pupils 

The results of the study made of the problems of anxious pupils are presented 
in Petterson (1972). The report comprises two part-studies. The first attempts 
to investigate possible cormections between on the one hand school motivation 
and anxiety and on the other sex and achievement variables. The develop- 
ment of both IMU pupUs and control pupils has been studied during a period 
of two years. The second part-study aims at examining possible connections 
between the ability to see logical connections between numerical exercises and 
test anxiety, school motivation and attitudes towards mathematics in grades 3, 
6 and 9. The second part comprises pupik who do not work with IMU. 



3,8 Studies of different ways of pn^sentation 

The studies that have been carried out on different ways of presenting mathe- 
matical material are presented in three reports (Berglund & Jiv6n, 1968, 

?4 . 



Berglund & Jiven, 1959, Jiven, 1971). They have all three been conducted 
on groups of pupils other than those working with IMU upper level, version 3. 
Two main types of problem have been dealt with: the effect of the size of the 
step in the presentation of mathematical material, both when a teaching 
machine is used and in a '^normaF' textbook, and comparisons between visual 
and auditive presentation of mathematical material. In the first two studies, 
pupils from remedial classes in grades 5, 6 and 7 have participated, and in 
the third, pupils from reading classes in grades 4 and 6, from remedial classes 
in grades 5 and 6 and from normal classes in grade 7. 



3.9 The work of project consultants within the IMU project 

The work of the project consultants is reported in Olsson (1972 a) . The report 
consists of a collection of notes on general experiences of working as a project 
consultant and accounts of impressions from the various visits made to schools 
by the project consultants during the years 1969 — 1971. 



3. 10 Study of "single" pupils 

(Pupils who have moved from a school using IMU in mathematics teaching 
to a school that does not have IMU and are allowed to continue working 
with IMU alone in the new class arc here called ''single" pupils.) The results 
of the study of single pupils are presented in Olsson (1972 b). The report 
discusses the problems of these pupils and the routines that have been develop- 
ed by the project consultants for solving them both for the pupil and for the 
new teacher. The report also presents the results from questionnaires given to 
single pupils in grades 7, 8 and 9 and to the teachers of these pupils. 



3.1 1 Summary of the ten part-studies 

Box 3 presents a survey of the ten part-studies. It gives the name of each 
study as given above, the category(ies) of the people who have participated, 
the number participating, the number and occasion of measurements and a 
brief description of the measuring instruments used. All the studies have been 
carried out during the period spring 1968 — spring 1971, that is to say during a 
period of approximately three and a half yean. 
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4. Basis for Interpretation and Discussion of 
Results of the Investigation of Effects 



Sections 5 — 9 present a discussion of the main results that have been obtained 
from the investigation of effects. Those who wish for detailed information 
about any of the part-studies while reading are referred to Appendix 1. This 
contains brief summaries of certain background information and of the main 
results. The background information concerns the reliability of the data that 
have been analysed and the methods of analysis that have been used in each 
individual case. In the Appendix the results are expre^^sed in a series of "'that*' 
clauses. When reading the discussion section and the Appendix, certain factors 
should be taken into consideration. 

1. Since the investigation of effects started during the school year 1968/69, 
the pupils in grades 7—9 were following the curriculum of 1962. This did not 
apply to the IMU pupils, however, as far as the course' content was concerned. 
The contents of the IMU course were adapted to the new curriculum that 
was about to come into force. This difference in course content makes it 
impossible to compare IMU pupils with other pupils in grades 7 — 9 during 
the experimental period. (In practice it will not be possible to compare IMU 
pupils with other pupils until both groups are working in accordance with 
the same curriculum, which in the case of grade 9 will not happen before the 
spring term 1973.) It also means that the tests that have been given to the 
IMU pupils have been constructed within the project and have only been tried 
out on IMU pupils. Some standard tests for grade 8 have been given to both 
IMU and control pupils, but no unequivocal interpretations of similarities and 
differences can be made. Thus all that is said here about knowledge and pro- 
ficiency, about the attitudes and opinions of the pupils, applies only within 
IMU, 

2. As a result of the adaptation of the IMU course content to the curriculum 
of 1969, both teachers and pupils are to some extent faced with new mathe- 
matical material. For the pupils this means that when they start in grade 7 
they must get . used to somewhat different terminology and a somewhat dif- 
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frrent accentuation within the various areas than they were accustomed to in 
the previous grades. The teachers have in their turn needed extra training, in 
addition to the readjustment required for working with the IMU methods 
and organization. The teachers have had to read up the entire study material 
and he at least one module ahead of the fastest pupil (this poi&sibly does not 
apply to the teachers who worked with version 2 of the IMU-material at an 
earlier stage). The main investigations teacher study provides information 
about the amount of time needed by the teachers for studying the method 
manual, teacher instructions and the pupils* booklets. This offers some pos- 
sibility of clarifying the work-load that the new course content can have 
caused. But since no corresponding data have been collected from other 
teachers, working with study material other than IMU, it is not possible to 
state exactly how much extra work the teachers may have had because of the 
new course content. 

3. Like the composition of the teacher teams, the organi/;ltional pattern 
changed so much while the experiment was underway that no analyses over 
several measurement occasions could be made. This means that for both the 
pupil and the teacher/assistant studies in the main investigation, analyses have 
l>een carried out per tenn. Any statements made alxiut changes or lack of 
changes are not based on statistical analyses. 

4. Some of the part-studies included in the investigation of effects are based 
on samples, others are population studies. The former applies to the main 
investigation's pupil study, goal testing study, material study, parent study, 
part I of the study of anxious pupils (random samples), part II of the study 
of anxious pupils, the studies of different ways of presentation, part I of the 
job analysis study and the observation study (non-random samples). The main 
investigation's teacher/assistant study, part II of the job analysis study and the 
study of single pupils are population studies (cf. Box 3). 

5. In the main investigation's teacher study and the job analysis study, the 
group of teachers participating are probably not representative of mathe- 
matics teachers in grades 7 — 9 in general. (In consequence they have been 
regarded as population studies as above.) Unfortunately the data to be found 
in official statistics are taken across the grades- and across the different school 
levels, which makes comparisons of IMU teachers with other teachers relatively 
pointless. It would appear to be a reasonable assumption that teachers who 
have chosen to participate in experimental activities are more positive towards 
such activities than other teachers. This might not apply to teachers who came 
to the IMU schools after the experiment had started, but it is probably true 
to a greater or lesser e'ttent of the teachers who took part from the start. The 
only data that admit ron.parisons between IMU teachers and the teachers 
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working in control classes arc the age of the teachers and the relative mobility 
(teachers moving from the schools in question). IMU teachers are on an 
average somewhat older than the control teachers and the relative mobility is 
smaller among IMU teachers than among the control teachers. 

6. Finally it should \yc mentioned that the main part of the data in the dif- 
ferent part-s>tudies has l>een analysed via AXOVA (/Ir/alysis of r^riance). i'he 
criterion of difference lx?tween the groups consists of the effect size index (»>^ 
(Hays, p. 324 ff. and pp. 406— 407K This index states how great a 

proportion of the total variance is represented by differences between means. 
In order for a difference to be counted as lx»ing esjjeiitial,-/')^ must be at least 
0.05, that is to say the differences Ijeiween means nuist represent at least five 
|jer cent of the total variance. Therefore the terms "significance'** and *'sig- 
nificance testings'* occur very seldom in the different part-studies. 

The reason for taking as the criterion of difference is that the numl)er 
of people involved in most of the part -studies is very large, which means that 
one can easily get significant F ratios without the differences l^eitig of any 
educational interest. 

When it comes to the population studies, all the differences are actual dif- 
ferences. But here too the fo^ crit(»rion has l)cen taken as a basis for dis< u.<sinn 
of essential differences. 

The effect size 0.05 represents what Colien (1969, p. 277 ff.) calls an effect 
of average size. This description is exaggerated, however- five per cent of the 
total variance can rather lie considered a small effect. 

The discussion of the results of the investigation of effects will be based on 
factors that particularly distinguish the IMU system from other teaching 
material in mathematics. IMU's most distinctive feature is revealed in its 
name: Individualized mathematics teaching. The general purpose of the in- 
vestigation of effects is ''to measure by means of the material constructed 
(self-instructing study material in mathematics) the effects of individualized 
teaching'". Further distinguishing marks appear as a result of aiid to some 
extent as a means to individualization. The study material is not divided 
according to grades, instead the principle of individualization of rate of work 
applies. There is no division of the study material into special and general 
courses, either, so that the pupils work in a unified class, in which organiza- 
tional division into alternative courses is not needed. Tliese factors in their 
turn make it possible to group the pupils flexibly and to make use of teacher 
teams, that is to say, they make it possible to have other organizational arrange- 
ments than the conventional one class— one teacher. In addition to these 
factors there is the material and to an even greater extent the goal descriptions 
and the terminal tests that are linked to the goal descriptions and material. 
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The investigation of effects has examined the following questions concerning 
the distinguishing features of the IMU system: 

What degree of individualization does use of the IMU material give witli 
regard to goals/course, instructions, exercises, working nH*thods/ratc of work 
and evaluation and setting of marks? (Gf. section 5.1.) 

What is the attitude to\;ards the individual method of working? 

What are the consequences of the individualization of the rate of work? 

What are the consequences of giving up the organizational division into 
alternative courses? 

Material 

How has version 3 of the IMU material functioned? 

What level of knowledge and proficiency have the pupils reached at the end 
of grade 9, measured by the terminal tests that were constructed on the basis 
of the goal descriptions and the material? 

Organization 

What teaching units apart from one class — one teacher have been used? 

How have these other teaching units been composed, with regard to the size 
of the pupil groups, the disposition of ro(ip> md the composition of the teacher 
teams? 

Is it possible to work with a lower teacli< u iisity; with or without the help 
of assistants? 

R<Ae of the teacher 

In what ways, if at all, does the role of the teacher change in individualized 
mathematics teaching? 
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5. Methods 



5.1 Degree of individualization 

One of the premisses for the construction of the IMU material — irrespective 
of version — has been an attempt to define individualized mathematics teaching 
(Histad ct al., 1968 a, pp. 8 — 10). The definition is shown in box 4. 

The method manual states the desired degree of individualization with 
regard to goals and course: 

"the fact that the pupil participates in setting the goals and planning the work and 
thereby not only sees the goals clearly but feels them to be his own personal goals should 
lead to better motivation and more purposeful work. The reason why we are not at- 
tempting to achieve total individualization in the planning of goals and syllabus is that 
the demand made in the curriculum for individualization is balanced by the deiiiands 
for an extended common frame of reference.'* 

The actual degree of individualization used is very close to the desired level. 
The number of routes through IMU*s nine modules are legion. In principle 
it is possible for the pupils to choose their level not only between components 
but also within them, so that some sections are taken from a lower level, others 
from a higher one. In practice, however, individualization has not been pres- 
sed so far. According to the data of the material study, the. pupils work right 
through a level that they have chosen (or been advised to choose). Thus in 
that respect IMU admits a greater degree individualization than has been 
utiluDcd. Individualization is not only made pf:^^sible by the choice of different 
levels and the different goals that exist for them, however, since within the 
material sections can be shortened or expanded through the intervention of 
the teacher and this is in fact what has happened. The pupils have also to a 
great extent been given the opportunity of controlling their choice of level 
themselves, as can be seen in Table 1. The table shows the pupik* answers to 
the question: **What happened when you got the booklet you are working on 
now?" 

S — Iiifrr Lansoa qo 



Box 4, Individual ircd mathematics teaching: An attempt to definition. 



Total individualization 



No individualization 



1 . The work of each pupil is 
directed at achieving a goal 
that is adapted to his 
particular ability and in- 
teresU. Thus each pupil 
follows his own course, 
which develops gradually as 
the teacher plans for each 
pupi[ individually. In setting 
up goals and planning the 
teacher and pupil confer. 

2. Instructions are given to < 
one pupil at a time. The 
instructions are shaped by 
what the teacher knows 
about the pupiPs ability and 
modified according to the 
pupiPs questions and 
answers. 

3. The number of tasks and 
their degree of difficulty 
varies from pupil to pupil. 
The teacher cabooses tasks for 
one pupil at a time. 

4. Each pupil works at his own * 
rate and with methods and 
material that suit his ability. 
The pupil "steers** his work 
himself. The teacher func- 
tions as a tutor. 

5. The teacher evaluates the 
work of each pupil on the 
basis of the pupil's ability. 
This means that the pupil's 
achievements are compared 
with the goals on which tlie 
teacher and the pupil have 
j^recd. The marks refer to 
the goals. The pupil is gix en 
a chance to evaluate hu 
work himself. There is no 
comparison between pupils. 



Goals 
Course 



Instruc 
tions 



Tasks 



Methods 
and Rate 
of Work 



» Evaluation < 
Marking 



' The same for all pupils. 
The teacher plans for 
the class as a whole. 
The pupils do not 
participate in plannini; 
or setting i:p goals. 



^ All piipil<i arc given the 
same instructions. Tlic 
instructions are not 
influenced by the pupils' 
reactions. "Lecturing." 
Singlet rack study 
uiaierial. 

All pupils work with the 
same tasks. The teacher 
chooses tasks for the 
whole class. 

The pupiU are **steered" 
by the teacher and all 
work at the same rate 
and in the same way. 



' The teacher evaluates 
the work of the pvpil by 
comparing his achieve* 
ments with those of the 
other pupils. Then the 
achievements of the 
pupils are ranked and 
they are given marks 
according to certain 
norms. The marks refer 
to the norms. No con- 
sideration is taken to the 
prerequisites of the 
pupib in evaluating 
their achievements. 



The points on the arrows indicate planned degree of individualization. 



Table I, Pupils* choice of booklet, spring 1970, grade 8. 



Alternatives 


no. 


% 


1 chose it myself 


401 


39.8 


I talked to the teacher and then rliose it myself 




22,7 


I talked to the teacher and then he/she chose it for uic 


62 


6,2 


I'he teacher chose it for uie 


222 


22.i) 


Other alternatives 


94 


9.3 


Total 


1008 





63 per cent of the pupils say that they chose the booklet themselves, 23 per 
cent after having spoken to the teacher. 28 per cent say that the teacher chose 
the booklet, 6 per cent after having spoken to the pupil, and the remaining 
9 per cent gave other aheniatives which mainly consist of the answer '"was to 
have Booklet A*\ which makes the question of who chose insignificant. 

The desired degree of individualization with regard to hnlructtotis is:. 

^Mf the same instructions are to be given to several pupils, the teacher should make use 
of group teaching. Group activities can also be valuable from the point of view of 
motivation. 11ms the airn should not be to achieve total individualization here, cither.** 

The actual degree of individualization can be said to be greater than the 
desired degree. Data from both teachers and pupils show that group teaching 
and group activities occur less frequently than was intended, not least as a 
means of creating motivation. 

On the subject of the distribution of tasks, the method manual gives total 
individualization as the aim. 

The actual degree of individualization cannot be said to be total. Since the 
pupils choose certain levels within the components, either themselves or in 
consultation with a teacher/teacher assistant or is directed by a teacher, the 
tasks will vary both in number and degree of difficulty. The difficulty of the 
material is not so highly individualized, however, as the rate of working. This 
is connected with the fact that the material has been constructed ""from 
' above"*, that is to say the highest level has been taken as the starting point and 
from there the lower levels have been constructed by means of elimination or 
expansion of tasks. It is possible that to achieve total individualization it would 
have been better to work in the opposite direction. What has been said above 
under the heading "Goals and course'* about the routes that the pupils can 
take through IMU is also applicable to the r*istribution of the tasks. 

Concerning methods and tate of work, tl • method manual states as follows: 
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'*if tlie pupil is qui^e clear as to the goal and if he is equipped with aids that enable hiin 
to evaluate his achievements continuously, it should be possible to train him to direct 
his studies himself. Teaching him this is in itself a goal, but the self-direction should 
also lead to more effective work. Who knows best which is the optimal rale of work, 
how much repetition is neccssar>' and so on? Often it is probably the pupil himself." 

The actual degree of individualization probably approaches the total level 
for certain groups of pupils, at least as far as rate of work is concerned. For 
quick pupils the individualization of the rate of work has been as good as total, 
but for the slower pupils, however, the freedom to choose methods and rate 
of work themselves has had to be limited in order to prevent the spread of the 
material becoming too great, that is to say allowing too many pupils to lag 
behind in the material. 

Finally evaluatiofi and marking have been discussed in the method manual: 

**School marks have two functions 

a) to stunulate the pupil during his education and facilitate his and the teacher*s 
planning of his future studies. These purposes are best served if tlie marks are 
related to the goals. Goal-related tests and mark-setting based on such tests mean 
that the pupil is always competing with an opponent of equal merit (himself). This 
should stimulate all pupils into making greater achievements in their work. Tests 
related to norms are of little help in planning and arc probably in the long run only 
stimulating for the best pupils* 

b) to serve after the completion of the education as an instrument of selection. As far 
as the comprehensive school is concerned, marks need only be given for this purpose 
at the end of grade 9. Even as means of selection, a full description of the pupil's 
achievements in his school woHc, based on goal-related tests, should be preferable to 
the norm-related marks we use now. These provide only an approximate ranking of 
the pupiPs achievements." 

The actual degree of individualization with regard to evaluation and marking 
has been at the end "no individualization*'. Only norm-related marks have 
been used. Setting of marks are made in reference to course choice although 
no division is made of common and special course in the teaching situation. 

Thus, as it has been used so far, IMU cannot in any respect be said to be 
totally individualizing, but it permits in theory a very high degree of individ- 
ualization in some cases and less in others. When it comes to the setting of 
marks, however, IMU cannot be regarded in isolation, since that kind of 
individualization does not yet exist within the teaching of mathematics in the 
upper level of the comprehensive school in Sweden. 
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5.2 Attitude towards the method 



The views of both pupils and teachers on the method have been studied in 
several respects within the main investigation and the job analysis study. 
Since the method is an overall factor in IMU, it is not possible to differentiate 
completely beWveeu certain variables \ha\ only concern the method an^i others 
that do not concern it at all. Some more general questions have been put to 
both pupils and teachers, however, in connection with the method and the 
attitude towards it. Later sections will deal with the method from more special 
angles^ but here the general attitude will be described. 

5.2.1. The attitude of the pupils 

In the main investigation's pupil study, there is a variable area that has been 
defined as '^attitude towards the IMU method". The results there show accept- 
ance of the method of working individually: in ^me cases the pupils express a 
positive attitude, in others they arc neutral. The only point on which they ex- 
press clear discontent concerns the amount of group teaching they receive. This 
is only half as much as they would like, as can be seen from Tables 2 and 3. 
Questions on the desired and actual proportion of group teaching have been 
asked on three occasions: in the autumn of grade 7, in the spring of grade 7 
and in the spring of grade 8. The answer alternatives given were to some 
extent worded differently and for this reason the answers from the autumn of 
giade 7 are reixjrted separately from those received in the springs of grade 7 
and grade 8. 



Table 2, Actual and desired proportion of group teaching, autumn grade 7. 



Alternatives 


Actual 




Desired 




no. 


% 


no. 


% 


every lesson 


13 


1.3 


18 


1.8 


one lesson a week 


38 


3.8 


174 


17.3 


one lesson every other week 


45 


4.5 


181 


18.0 


one lesson a month 


425 


42.2 


372 


36.9 


I have not taken part in 










(do not want) group teacliiug 


.487 


48.3 


263 


26.1 


Total 


1008 




1008 
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TMe 3. Actual and desired proportion of group tcachingi spring grades 7 and 8. 



Alternatives Spring grade 7 Spring grade B 





Actual 


Desired 


Actual 


Desired 




no. 


% 


no. 


% 


no. 


% 


no. 


% 


every lesson 


13 


1.3 


27 


2.7 


19 


1.9 


28 


2.8 


every other lesson 


11 


1.1 


23 


2.3 


6 


0.6 


30 


3,0 


one lesson a week 


49 


4.9 


224 


22.2 




5.1 


223 


22.1 


one lesson every other week 


72 


7.1 


146 




65 


6.4 


130 


VIM 


one lesson a month 


135 


13.4 


217 


2\.h 


130 


12.f^ 


:?5r) 


25.3 


less than one lesson a month 


376 


37.3 


121 


12.0 


425 


42.2 


112 


11.1 


I liave not taken part in (do 


















not want) group teaching 


352 


34.9 


2.50 


24,8 


312 


31.0 


230 


22.8 


lotal 


1G08 




1008 




1008 




1008 





From the point of view of ability and interest there are very few differences 
between the different groups of pupils. Those that do exist refer to the help 
they need from the teacher and show that low-achievement pupils need to ask 
for help more often than the average or high-achievement pupils. All the 
categories of pupils are dissatisfied with the amount of group teaching. The 
majority of pupils wish however to continue with IMU. When asked "Do you 
want to continue working with IMU next term/school year?", the IMU pupils 
answered as is shown in Table 4. 



Table 4. The desire to cohtmue working with IMU. 



Alternatives Autumn grade 7 Spring grade 7 Spring grade 8 

no. % no. % no. % 



Yes, definitely 


401 


39.8 


334 


33.1 


205 


20.5 


Yes, I think so 


526 


52.2 


505 


50.1 


.'')22 


.'il.8 


No, preferably nut 


59 


5.9 


114 


11.3 


148 


14.7 


No, definitely not 


22 


2.2 


55 


5.5 


81 


8.0 


I am not going to study 














mathematics next year 










52 


5.2 


Total 


lOOB 




10v)8 




1008 
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Thus 92 per cent wished to continue after one term, 83 per cent after two 
terms and 72 per cent after three terms. 



5.2.2. The attitude of the teachers 

The main investigation s teacher .study shows that the method has both positive 
and negative consequences for teachers as well as pupils. The basic attitude 
towards individualized niatheniatics teaching is relatively positive. One of the 
questions put to the teachers was: **What is your attitude towards individ- 
ualized teaching in mathematics?*' Seven answer alternatives were given, 
ranging from *S'ery positive'' u "very negative'' with the two poles verbally 
anchored. The answers can be seen in Table 5. The question was put in the 
springs of grade 7 and grade 8. 



Table .5. Tea< hers' attituilo towards individualized teaching in tnathcniatii 



Alternatives 


Spring grade 7 


Spring grade 8 


no. 


% 


no. 


% 


very i>ositive ( 1 ) 


30 


1 1.4 


21 


8.0 


2 


87 


33.0 


85 


32.3 


3 


66 


25.0 


71 


27.0 


4 


32 


12.1 


42 


16.0 


5 


22 


8.3 


25 


9.5 


6 


22 . 


8.3 


12 


4.6 


very negative (7) 


5 


l.D 


7 


2.7 


Total 


264 




263 





Mean 3.06 3.11 

Standard deviation 1.51 1.42 



In some respects the teachers' own work-situation changed for the worse, 
but these changes do not seem to have been so great as to have been felt on an 
average to be clear disadvantages. Cooperation between teacher and pupils 
becomes better in certain respects, in others no change has been noticed. 

The individual method of work is felt to favour the high-achievement pupils, 
but to some extent to disfavour the weaker pupils, who are thought to become 
more dependent on the teacher. The work-situation of the pupils changes both 
for the worse and the better. There is a clear declaration of discontent con- 
cerning the formal treatment in mathematics and oral explanations, which 
are thought to deteriorate considerably with the individual method. In this 
connection three questions have been put to the teachers, in the form of state* 
ments with seven answer alternatives (the pupils get more training in t ilking 
mathematics with IMU — the pupils get less training . . the formal t^c*.tment 
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deteriorates with IMU — the formal treatment improves . , the pupils get less 
training in understanding oral explanations of mathematics with IMU — the 
pupils get more training . . .). All the questions have been asked on two occa- 
sions; the spring in grade 7 ard the spring in grade 8. The teachers' answers 
are shown in Tables 6 — 8. 



Tuble 6* The pupils' training in talking mathematics with IMU compared to conven- 
tional mathematics teaching (according to teacher opinions) . 

Alternatives Spring grade 7 Spring grade 8 





no. 


% 


no. 


% 


much greater ( 1 ) 


3 


1,2 


5 


1.9 


2 


7 


2,7 


5 


1.9 


3 


7 


2.7 


11 


4.3 


4 


IS 


5.8 


14 


5.4 


5 


19 


7.3 


23 


8,9 


6 


61 


23.6 


50 


19,5 


much less ( 7 ) 


147 


56.8 


149 


58.0 


Total 


259 




257 





Mean 6,13 6,08 

Standard deviation .36 1,29 



Table 7. The formal treatment in mathematics with IMU compared to conventional 
mathematics teaching (according to teacher opinions). 

Alternatives Spring grade 7 Spring grade 8 





no. 




no. 


% 


much worse ( 1 ) 


82 


31.5 


73 


28.5 


2 


65 


25.0 


54 


21.1 


3 


29 


11.2 


51 


19.9 


4 


51 


19.6 


48 


18.7 


5 


17 


6.5 


17 


6.6 


6 


16 


6.2 


13 


5.1 


much better (7) 


0 


0.0 


0 


0.0 


Total 


260 




'3')6 





Mean 2.63 2.69 

Standard deviation 1.55 1.47 
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Table 8, The pupils* training in understanding oral explanations of mathrinatics with 
IMU compared to conventional mathematics teaching (according to teacher opinions). 



Alternatives 


Spring grade 7 


Sjuing grade B 


no. 




no. 




much less ( 1 ) 


118 


45,0 


104 


40,5 


2 


82 


31.3 


88 


34,2 


3 


40 


15.3 


41 


16.0 


4 


16 


6.1 


15 


5.8 


r> 


4 


L5 


5 


1.9 


6 


1 


0,4 


4 


1.6 


nmch greater (7) 


1 


0,4 


0 


0,0 


Total 


262 




257 





Mean 1.90 1.99 

Standard deviation . 1,07 1.11 



The <lifferences that exist between different groups of teachers are often 
connected with the organizational model they are working with (see more 
below, section 7). 

The job analysis study confirms what both the pupil and teacher studies 
sliowed, namely that there is dissatisfaction with the amount of group teaching 
available. The study also shows the stimulation felt by the teachers when they 
are given the chance of group teaching or of going through something with 
the whole (or parts of the) class as a contrast to the individual tutoring and 
as a means by which the teachers can conduct more formal teaching. The 
teachers also find it stimulating, however, to go round the class and ''sit with 
pupils who need help'\ 

The attitude towards the method, individualized mathematics teaching, in 
general, shows acceptance by both teachers and pupils. Some modifications 
are desired, however, modifications that point towards a somewhat lower 
degree of individualization (cf. p. 35). To some extent measures have already 
been taken to this effect. In version 5 of the IMU material, which came into 
use during the school year 1970/71, special consideration has been paid to the 
desire for increased group teaching by the insection of a G component in the 
material. This contains special group teaching sections and is intended to 
direct the group teaching both in content and proportion to a greater extent 
than in version 3. How far it will be possible to correct what the teachers think 
is an inability to listen to and talk mathematics by means of group activities 
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will not be known nntil studies have been carried out around version fj. The 
purely practical possibilities (difficulties) of arranging group teaching is an- 
other factor that must be taken into account. 



5.3 Individualization of rate of work 

The IMU material is strongly individualized as far as the pupils' rate of work 
is concerned. As a result the spread among the pupils gradually reaches con- 
siderable proportions. This spread can lead to a situation in which at the 
end of grade 9 some pupils are working with study material intended for the 
upper secondary school, while others !>ave still not finished module 6 (accord- 
iiig to the "normal rate of study', this is what the pupil should accomplish 
during grades 7 and 8). The individualization of the rate v)f work has been 
discussed in several of t^e part-studies of the investigation of effects. 

/i.'^. 1. Effects on the pupils 

Vhv data of the material study show that at the end of grade 8 approximately 
60 per cent of the pupils could be said to have kept up the noniial rate of 
study of three modules per school year. Only 46 per cent, however, could be 
defined as having completely finished module 6. At the end of grade 9, 53 per 
cent had completed the course for the upper level of the comprehensive school 
or were at the end of module 9. It was the same here, however, that only 46 
{X'r cent could be said to have completely finished. Furthermore it should be 
noted for grade 9 that some groups of pupils, predominantly those who were 
weak in the subject, had chosen not to study mathematics. 

Table 9 shows where the pupils were in the material at the end of grade 8 
and at the end of grade 9. According to the "normal rate of study", the pupils 
should then have reached the end of module 6 and module 9 respectively. 

The material study also reports studies of the connection between working 
speed and achievement for all the grades concerned. For grades 7 and 8 there 
is little or no connection between speed and achievement, the few correlations 
that can be traced (max. 0.24) hinting that the better the achievements are in 
the prognostic test, the faster the pupil works through a module. For grade 9 
the slight correlations that exist for some modules imply that the better the 
results in the prognostic tests are the longer a pupil takes over a module (max. 
0.26). The latter result can possibly be explained by the fact that the pupils 
in grade 9 are more concerned than those in grades 7 and 8 to get a good final 
mark. Admission to the upper secondary school is based on marks and for 
some lines at least there is considerable competition. 
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Tahli' 9. Point rcaihcd by the pupils in the material. 



Pu])il lias reached 
^iHKiule/conijxjnent 


Kiul of ^rade 8 


End of ^rade 


9 


no. 


% 




no. 


% 


3A 


1 


0.3 








3D 


o 


o c 


1 .J 






3C 


1 


0.3 








4A 


5 


1.5 








4B 


4 


1.2 


3.9 






4(: 


4 


1.2 








5A 


34 


9.9 








5B 


13 


3.8 








r)C 


12 


3.5 








<)A 


r)3 


1.5.4 




1 


0.4 




tiB 


23 


6.7 


32.3 




0.8 


1.6 


f)C 


35 


10.2 




1 


0.4 




7A 


110 


31.9 




5 


■a 




7B 


25 


7.3 


43.6 


3 




3.6 


7C 


15 


4.4 




1 


0.4 




8A 


6 


1.7 




18 


7.1 




8B 








3 


1,2 


10.7 


8c: 








6 


2.4 




9A 


1 


0.3 




41 


16.1 




9B 








37 


14.6 


37.8 


9C 








18 


7.1 




Up|)fi Jevel course 












completed 








118 


46.4 


ToUl 


344 






254 





Among the variables that concern the working method, there arc none that 
directly refer to the individualization of working speed. On the other hand 
some pupils have themselves stated opinions on their work. One of the most 
dominant reasons for being pleased with one*s wuik is said to be "Organiza- 
tion of tests", that is to say the pupils react positively to getting prognostic 
tests as soon as they have completed a module, without having to wait until 
their slower classmates have also finished. Among the reasons they give for 
wanting to continue with IMU, the individual rate of work and the individual 
method of work can be noted as indicating a positive attitude to the individ- 
ualization of working speed (no pupil has given these factors as reasons for 
not wanting to continue with IMU). The same factors are stated among the 
reasons why mathematics has become more enjoyable in grade 7 than it was 
in g[rade 6. Nobody has used them, either, as reasons why mathematics has 
become more boring. When the pupils' statements as to the three most/least 
advantageous factors connected with IMU have been summarized, the indi- 
vidual method of working is also mentioned in the former category. It should 
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be noted, however, as with all the opinions reported here, that some pupils did 
not answer tlie questions. 



3.3.2. Teachers* views on the individualization of working speed 

On two occasions in the main investigation the teachers wvtv asked for their 
opinions as to why some pupils lagged 1>ehind in the material. At the end of 
grade 7, 43 per cent of the teachers stated that they had no pupils who had 
lagged behind, but in the middle of the spring tenn of grade 8 the correspond- 
ing value was 21 per cent (i.e. no pupil in the teacher's teaching unit could 
l>e said to have lagged behind). The teachers who did have pupils who had 
got behind with the work primarily gave reasons connected with the pupils 
themselves: inability to work independently was the most connnon answer. On 
the other hand, few reasons were given connected with a lack of op{X)rtunity 
for the teacher to hurry along pupils who worked very slowl) . Table 10 shows 
the proportion of markings for each one of the twenty ix*asons for lagging 
behind in the material that the teachers have been able to choose between. 

Table 10, Reasons for pupils lugKiii^ Ix^hind in the material. Piojioitions for each 
individual reason. Total teaelier group. 

Reasons Spring term Spring tenn '70 



prop. 



rank. 



prop. 



rank 



all have completed module 2 (4), 



component B (C) 
lack of intelligence 
reading and writing difficulties 
lack of study techniquet 
lack of ability to take initiative 
lack of interest in mathematics 
difficulties in planning work 
lack of initial knowledge 
Inability to work independently 



•n.43 

0.36 
0.39 
0.22 
0.28 
0.36 
0.15 
0.08 
0.43 



4.ri 
2.3 
11.0 
8.0 
4.5 
15.0 
20.0 
1.0 



0..')3 
0.56 
0.43 
0.43 
0.56 
0.26 
0.19 
0.58 



6.0 
3.5 
9.0 
9.0 
3.5 
16.0 
18.5 
1.0 



lack of opportunities for teacher to initiate work 
lack of opportunities for teacher to check work 
lack of opportunities for teacher to help pupils 
laziness during lessons 
lack of maturity 
dislike of working alone 
general dislike of going to ichoul 
illness 

difficult home conditions 
started using the material late 
lack of ability to concentrate 
works only under supervision 



0.13 
0.11 
0.20 
0.32 
0.26 
0.19 
0.25 
0.17 
0.12 
0.12 
0.39 
0.32 



16.0 
19.0 
12.0 
6.5 
9.0 
13.0 
10.0 
14.0 
17.5 
17.5 
2.5 
6.5 



0.27 
0.28 
0.30 
0.55 
0.29 
0.40 
0.47 
0.19 
0.21 



15.0 
14.0 
12.0 

5.0 
13.0 
1 1.0 

7.0 
18.5 
17.0 



0.57 
0.43 



2.0 
9.0 
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When the teachers in the main investigation were also asked to give |X)sitive 
and negative features of the IMU teaching, the opportunities for the pupils 
to work at their own speed and the individualization in general were }K)inted 
out as positive features, bi»t very seldom ' "' irative ones. 

The reports from the project co show that the teachers ha\e 

brought up th*^ problem of planning u .iiid have admitted to difficulties 

in giving the pupils a satisfactory timetaMc lor their work. This has primarily 
occurred, however, lief ore the teachers have themselves had time to go through 
the material. It is obvious that during the latter part of the experimental 
period, the pupils* rate of work has been controlled more rigidly. At some 
schools a minimum rate of work was introduced for the pupils who worked 
slowly. On the other hand there ap|x*ars to have l)een no attempt to assert any 
control in the other direction — the pupils who work quickly have only Iwcu 
held back in a few extreme cases. 

In Part I of the job-analytical study, senile situations arc noted with regard 
to the individualization of the working speed. The teacher assistants compile 
data on where the pupils have got to in the material and pupils working very 
slowly are then discussed at the teacher team conferences. During the pre- 
liminary training period, the teachers go through a certain atnoiint of study 
technique with the pupils. During lesson- time situations are stated that con- 
cern thf pupils' rate of work, such as hurrying along pupils who work slowly 
and slowing down pupils who work too fast and carelessly. Quick and clexer 
pupils are given extra tasks. 

In Part II of the job-analytical study, some of the situations that had 
emerged in Part I are evaluated. The discussions during teacher team con- 
ferences about both fast and slow-working pupils provide one example. Discus- 
sions of the latter take most time relatively speaking. Work with both fast and 
slow workers causes some difficulties, for the teachers and they find that this 
work gives very little stimulation. During lesson- time the teaciiers devote more 
time to hurrying along slow pupils than they really wish to do and they ex- 
perience difficulties here too. In setting marks, maintaining a balance between 
quantity and quality can give rise to problems, that is to say setting marks 
for pupils that have equally good (bad) lesults, but that have completed 
different amounts of the material. 

5.3.3. Miscellaneous 

Both positive and negative consequences of the individualization of working 
speed have emerged when contact has been made with the experimental 
schools after the investigation of effects was completed in the spring 1971. 
One problem to which attention has been drawn concerns the pupils who 
during the upper level of the comprehensive school worked throufrh the mathe- 
matics course of the upper level and all or parts of the. course for the upfier 
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secondary school (gymnasium). It has then happened that when these pupib 
have gone on to the upper secondary school the mathematics teacher there 
has refused to accept the marks set on the pupil's knowledge of the more 
advanced course and also refused to let the pupil continue working on his 
own from the point where he stopped in grade 9. This situation must have 
lieen frustrating both for the pupil and for his former teacher. On the other 
!mud the opposite has also happened — that is to say, that the IMU pupil has 
l)een allowed to continue on his own in the upper secondary course directly 
from where he left off in grade 9 and in some cases pupils still attending the 
upper secondary school have been able to continue at university level. 

Another consequence of the individualization of working speed and the 
existence of alternative courses with regard to setting marks has been that 
pupils who chose the special course but did not fitiish the upper level course 
have been permitted to continue in the upper secondary school in lines de- 
manding special course to which pupils who chose the general course and did 
c omplete the up|)er level course have not gained admissioti. 

Thus there are \\oih positive and negative sides to the individualization of 
working speed. Possible ways of remedying the negative features are, for 
example, introducing a restriction on the degree of individualization ''down- 
wards'', in other words to introduce a minimum rate of wprk. In each indi- 
vidual case it ought also to be possible to decide whether the working speed 
can be increased (the spread in the material lessened) by cutting down the 
material. Difficulties can, however, arise when these reductions cause the 
desired common frame of reference to be broken. A goal analysis has been 
carried out in Sweden on low-achievement pupils and it will no doubt be 
instructive on this point (Basfardigheter i matematik, 1973). Restrictions of 
the degree of individualization ''upwards'', slowing down pupils who work 
quickly even if they at the same time achwve a high standard, would seem to 
be an unfortunate solution. Cmperation with the upper secondary school's 
mathematics teachers is necessary, however, in order that situations similar to 
those described ateve may ht avoided. The point reached by the pupils in the 
material must also be taken into consideration, in particular in cases where 
pupils have chosen the special course but not completed the upper level course 
when they come to the upper secondary school and then choose lines with 
mathematics in which it is necessary to have the special course from the upper 
level. 

5.4 The alternative courses in mathematics 

The proposition that the National Board of Education handed to the Ministry 
of Education in November 1967 cxmceming revision of the curriculum for the 
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comprehensive school ( Laroplaiisovcrsyii, Grundskolaii. Skolovcrstyrelseii, 
1967), contained a suggestion that streaming in mathematics in the upper \v\t\ 
should cease. Among other references was one to the results obtained witliin 
the IMU project. Several reasons were given for al>o!ishing different courses 
in mathematics: the Board considered that the advantages wouki l>r con- 
siderabie, sm h as a more closely knit class, simplified organization and gri^.iter 
opportunities k>r mathematics teachers to function as class teachers. In addi- 
tion it was ]x>inted out that the proposition would lead to a reduction in the 
numl)er of teachers required, thus saving money. The Ministry of Education 
refused this request, however, stating that further information on the matter 
was needed before a decision could be made for or against giving up alternative 
courses in mathematics. Therefore the division into general and sjX'cial mirsc 
was retained in the 1969 curriculum for the comprehensive school. 

No organizational division into general and special courses has been made 
in the work with IMU. This means that irrespective of which course they have 
chosen the pupils work in the same class unit. Marks have been set according 
to the choice of course, however, irrespective of which levels the pupils have 
chosen to work on and to some extent irrespective of how far they have reached 
in the material. 

The schools have Ijeen provided with norms from the project to \yc used in 
setting marks. These have been calculated on a sample of the pupils wliose 
prognostic teists have been sent in and corrected centrally. 

The problem of alternative courses has been looked into in the investigation 
of effects by means of studying all the pupil data (knowledge; attitudes, work- 
ing routine in the material) from the point of view of the pupils' choice of 
course. It should \ye rememl)ered that this problem has only lieen studied 
within IMU. 

5.4.1. The pupils^ knowledge 

For all the achievement variables used within the main investigation, for the 
results of the diagnostic tests and the prognostic tests within the material 
study and for the majority of the terminal tests in the goat testing study the 
same fact applies that the pupils who have chosen the special course do better 
than the pupils who have chosen the general course. This must, however, l)e 
seen in relation to the connection between ability (measured primarily in 
marks from grade 6 and certain aptitude tests in mathematics) and choice of 
course. This connection, which is considerable, states that the pupils in the 
higher group in the above-named respects predominantly choose the special 
course, while pupils in the lower group predominandy choose the genera! 
course. Since it has not been possible to compare the knowledge of the IMU 
pupils with that of pupils using other study material because of the differences 



47 



in the course content, it is not possible cither to state whether the difference 
between general course and special course pupils becomes greater or smaller 
with a self-instructional study material. 

5.4.2. The pupils* attitude towards workittfi with IMU 

The attitude of the pupils towards school in general and mathematics in 
particular, towaixls working with IMU with a^gard to method, material, course 
content and their more general attitude to IMU as it was studied in the main 
invc)»tigation, their attitude to the material as it was studied in the material 
study, show very few differences between pupils who had chosen the general 
or special course. In the main investigation there are only two out of a possible 
one hundred and twenty-three (123). Examination of the effect Mze index 
that has been used (o)^) shows that for the variables in the main investigation 
al)out 70 per cent of the ai^ values measured are less than or equivalent to 
0.01 1 per cent), while only eight of the 123 have r^j^ values of 0.03 or above, 
of which only two were thus on 0.05 or above. 

For the same reason as that given a1)ove in the question of the pupils' knowl^ 
edge, there is no possibility of deciding whether the lack of differences l)etween 
the attitudes of general and special course pupils is a result of IMU and the 
way in which it has Ixren used, or something that would have occurred with 
any self-instructional study material. 

5.4.3. Teachers* rii'ws on the organizational discontinuation of alternative 
courses 

The problems connected with alternative courses have only been touched upon 
l)y teachers in two part-studies and in both cases it was in connection with 
prognostic tests and the setting of marks. In the summary of the work done 
by the project consultants, the question is taken up by teachers in connection 
with the prognostic tests — they want alternative prognostic tests as long as the 
alternative coui*ses still exist (the prognostic tests are the same for both general 
and special courses in IMU). In the interview material in Part I of the job- 
analytical study there are situations that describe the difficulties in setting 
marks that arise from the continued existence of the alternative course, despite 
the fact that IMU is arranged as a uniform mathematics system. Otherwise 
no opinions on the alternative courses have been put forward, either in direct 
questions from the project or in spontaneous comments by the teachers. On 
the other hand, there are in several of the part-studies pc»nts of view concern- 
ing the weak pupils and the difficulties associated with them. As has already 
l)cen pointed out, the connection between choice of course and achievements 
is relatively high, but since the teachers themselves have not associated the 
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two factors in their comments the problems oi via- weak pupils do not appear 
to be a consequence of difficulties resulting from the organizational discon- 
tinuation of alternative courses. 

Thus there are no data in the investigation of effects that speak against giving 
up alternative courses when using IMU material. Some additions to the 
material with regard to the prognostic tests are desirable, however, if the 
alternative courses are to remain, 
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6. The Material 



One of the part-studies of the investigation of effects has comprised testing 
the material, lo this can be added sections from other part-studies, which 
have deah in greater or lesser detail with the opinions of both teachers and 
pupils about the material as a whole and in part. As was pointed out in chap- 
tei 2, the material must he considered together with lx)th the goal descriptions 
and the terminal tests. The results from the terminal tests cannot be unequivo- 
cally attributed to the material, however, as the pupils' knowledge and skills 
are not simply a function oi the material but also of method and organization 
and also naturally to a great extent of the pupils' own qualities. The testing has 
provided infomiation about weak points in the material where revision is 
desirable, even if this information is not always accompanied by ideas as to 
how these revisions should be made. There are, for example, no analyses of 
the mistakes made in the individual tasks in the booklets. The original plan 
for the material study included examination of the pupils booklets. Changes 
had to be made in that respect rather soon. There were several reasons for this 
but the most important was that the answers to the tasks were included in the 
key which the pupils had. When a few tasks, the answers to which were 
"fortunately" wrong in the key, were checked, it proved that the number of 
pupils who copied the answers from the key was far too great for analyses of 
the booklets to give valid results. It would be very difficult to check the way in 
which the pupils use the key since such checking would have to be done by 
the teachers. It was thought to be unrealistic to add this extra task to the 
teachers' workload. 

The other data from the material study (the results of diagnostic and 
prognostic tests), irformation that was given to the project consultants and 
opinions on the material in the main investigation in particular can all con- 
tribute ideas, however, as to how n revision should be made. 

As far as the goal descriptions and terminal tests are concerned, they can 
well be said to be unique documents — no other Swedish study material or 
material/methods system is based on so detailed analysis of the curriculum 
and there are hardly any other goal analyses and^or terminal tests that cover 
a complete school level (three years of study). 



50 



6.1 General opinion of the material 



In the tnain investigation's pupil study the attitude towards the material has 
formed one variable domain. The results there show that the pupils are rela- 
tively positive towards the material as a whole; they are satisfied with the 
number of diagnostic tests and prognostic tests, they find the text relatively 
easy to understand, but find the booklets neither partic ularly enjoyable nor 
particularly boring. The attitude to the material in these respects docs not 
differ for the different groups of pupils. 

The attitude of the teachers towards the material is also largely positive, 
as can be seen from their answers to the question '*What is your attitude 
towards version 3 of the IMU material?''. The question was put in the spring 
of grade 7 and the spring of grade 8 and was drawn up in the same way as the 
question about the method (cf. p. 39 ff.). 

Table //. The teachers' attitude towards version 3 of the IMU material. 



Alternatives Spring grade 7 Spring grade 8 





no. 


% 


no. 


% 


very ixwitive ( 1 ) 


16 


6.1 


r) 


1.9 


2 


70 


26.7 


66 


25.2 


3 


102 


38.9 


88 


33.6 


4 


52 


19.8 


61 


23.3 


5 


13 


5.0 


30 


11.5 


6 


8 


3.1 


11 


4.2 


very negative (7) 


1 


0.4 


1 


0.4 


Total 


262 




262 





Mean 3.02 3.31 

Standard deviation 1.10 1.17 



They consider, however, that the number of prognostic tests is too small 
(cf. also section 5.4.3.). The comments made by the teachers on the actual 
material are mainly positive. 

The results of the material study show that on an average the pupils find 
the booklets neither difficult nor easy, though with a tendency towards easy. 
There are individual cases of booklets that are felt to be difficult, however. 
Their opinions as to how enjoyable or boring the booklets are to work with lie 
on an average around neither boring nor enjoyable, often with a tendency 
towards boring. There are individual cases, however, in which the booklets are 
felt to be enjoyable, this applies particularly to the A components. 

The way in which the material functioned for pupils of varying ability can 
be summed up most simpiy by saying that for good and average pupils it 
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functioned satisfactorily, but that it did not function particularly well for the 
weaker pupils. Even level 1 of the various B and C components has often been 
too difficult for this Jatter group. The import of ''satisfactory" has I)een based 
on the results of the diagnostic test — the average percentage of correct answers 
should be at least 80 to be considered satisfactoP' Thij; arbitrary level can of 
course always be debated. It can well be said, however, that the results of the 
diagnostic tests should have a high average level, since these tests are not to 
differentiate between the groups of pupils, but to show tliat the pupils have 
grasped what they went through in the last booklet they studied. 

The prognostic tests can be said to differentiate well between the groups of 
pupils. The three versions to each module have been found to be parallel. 

Thus the total picture of the material seems positive, but there are never- 
theless sections which have been criticized. Results of l>olh the material study 
and the goal testing study suggest need for revision. 



6,2 Sections requiring revision 

Four content areas in the course are unanimously pointed out in se\'eral studies 
as requiring revision. They are the slide-rule, approximate calculation, algebra 
and solution of equations. 

The slide rule is dealt with in modules 3 and 4. The pupils find this item 
both enjoyable and easy in module 3, but change their opinion when they 
meet it again in module 4, when the most common answer is that it is boring. 
The item has also been felt to be less easy then. The project consultants state 
in their summaries that the section on the sHcfe-rule has according to the 
teachers become too compact and that it is an item that should be spread out 
over more teacher-led teaching. The terminal tests show that the pupils have 
a fairly good grasp of multiplication and division with the side-rule but man- 
age squaring and the e.xtraction of square roots less well. The terminal tests 
also show that the pupils' ability to use the slide-rule is greater than their 
ability to say what the different parts of the rule are called — a result that there 
is perhaps no great reason to deplore. It should be considerably more im- 
portant that the pupils can use the slide-rule than that they know what its 
pails are called, at least when they have reached the point that they can use 
it independently. 

Approximate calculation, which occupies a dominant position in the cur- 
riculu n of 1969, cannot be said to have functioned satisfactorily. The item 
has been placed relatively early in the material and has there been given an 
mtens ve treatment, after which it does not recur to any noticeable extent. 
Considering the central position the item has been given, the results of the 
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terminal tests are bad. The project consultants report criticism from the 
teachers of this item. They have said that approximate calculation is well- 
suited to teacher-led explanation, preferably more closely linked to practical 
exercises and examples. The material study does not have any results indicating 
that this particular section functions much worse than others, but the pupils 
do not find it particularly stinmlating to work with, the majority finding it 
dull though not difficult. 

The algebra section that comes mainly in the latter part of the material, 
in module 9, has according to the material study, been felt by the pupils to be 
both difficult and boring. It has not functioned particularly well, either. The 
goal testing results show on an average low frequencies of correct answers, 
among the lowest for the 17 different areas of the material. In this context it 
should be noted, however, that algebra has not occupied a prominent position 
in the study material and that the section comes late in the material, so that 
several pupils had not come to it when they did the terminal tests. 

Finally the section on equations has been criticized by the teachers. The 
project consultants report that the pupils have had difficulty in managing the 
equation section, largely because the authors have carried the mathematical 
stringency too far. They also point out that the equation section is well-suited 
to oral explanation. The results of the material study show that the pupils find 
the equation section, especially in module 8, both difficult and boring. The 
goal testing results show that the frequencies of correct answers for the section 
are rather low and for the solution of equations very low. 

The prognostic tests have been criticised rather severely by the teachers. 
.\part from the fact that they think there are too few of them, they are of the 
opinion that since for the purpose of setting marks the pupils are still divided 
into general and special courses, there should be special prognostic tests for 
the two courses also. The material study does not, however, support the opinion 
of the teachers that the high-achievement pupils do all the tasks while the 
low-achievers do none or very few. The versions of the prognostic tests have 
also been criticised for being too similar — they make it possible for the pupils 
to get tips from classmates who have done a test earlier. It is, however, neces- 
sary that the prognostic tests should be parallel. That this is the case has been 
proved in analyses in the material study. 

As has been shown aboye^ the investigation of effects has worked with 
version 3, while the version now being used is version 5. Following certain 
results from the material study and from the work of the project consultants 
in the field, the material was revised during the school year 1969/70 and 
version 5 came into use during the school year 1970/71. The most radical 
measure was the construction of another level, a level that lies below level 1 
of the third ^version. In addition changes were made in the structure of the 
material, in that the D component was excluded and a G component con- 
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structed instead. The main purpose of this was to uring about an increase in 
the proportion of group teaching but also increa^ed control of which content 
areas are suitable for group teaching. Both these measures were received with 
satisfaction in the schools. 



6.3 The terminal tests 

What has caused most difficulty in the evaluation of the results of the terminal 
tests has perhaps been the impossibility of relating the results from the in- 
vestigation of effects to non-IMU-pttpils, because of the differences in the 
course cor.icnt. As there is no clearly defined level of requirements in the goal 
descriptions it is rather difficult to evaluate the results within IMU and the 
fact that when the tests were given almost only IMU pupils were working with 
the new course content makes it impossible to evaluate the results vis-a-vis other 
upper level pupils. As has been mentioned earlier, this will become possible 
during the spring of 1973, when all pupils in grade 9 will be wcking accord- 
ing to the 1969 curriculum. Even then complications will ari' , however, if 
one waiUs to compare the results from tests done in the spring of 1971 with 
the results for the spring of 1973, since on the former occasion the IMU pupils 
I)elonged to the last batch of upper level pupils who could choose not to study 
mathematics in grade 9. 

The question put on p. 32. — What level of knowledge ^and proficiency have 
the pupils reached at the end of grade 9, measured in the terminal tests that 
have been constructed on the basis of the goal descriptions and material?— <:an 
only be answered in absolute terms. It is possible to give the results as such, 
expressed, for example, in percentages of correct answers for the different 
areas, for items within these areas and for individual tasks and tests within 
items and within areas of the material. This provides percentages of correct 
answers for almost 700 tasks. With this background, however, it is difficult 
to make statements on the extent to which the IMU pupils have attained 
a satisfactoiy level of knowledge and skills after working with IMU for three 
years. 

The original report, which is indispensable for anyone who wishes to pene- 
trate in depth the execution and results of the terminal tests, discusses the 
results from several different aspects. Two of these are the realism and 
relevance of the goals. The former is considered in terms of both economic 
resources and the learning potential of the pupils under given conditions. The 
question of economic resources includes the effects of the organizational experi* 
ments that have been part of the investigation of effects with all its sources 
of variation, together with the organizational discontinuation of streaming. 
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The learning potential of the pupils covers a discussion of the possibility of 
predicting the study results both from data about the pupils themselves and 
from general teacher experience. It should in any case be very difficult, if not 
impossible, for those constructing IMU's goal descriptions to assess how real- 
istic the goals established were. Goal realism is something that must be judged 
at a later stage. This comparison can haitliy be completely meaningful un il 
the opportunities for comparison described above exist. 

Goal relevance is discussed in the original report from four main angles: 
the school's obligation to prepare the pupils for their future careers, the social 
requirements irrespective of future careers, continued higher education and 
finally the transfer potential of different goals, that is to say the extent to 
which a goal is of more general use. 

Section 1.2. of the Appendix presents in an extremely condensed form the 
main results of the goal testing study. These results must also be assessed, 
'lowever, in the context of the tests that have been constructed. In an omnibus 
report it is not possible to take up each individual test and It is hardly meaning- 
ful to discuss and analyse the individual results either. The pattern that has 
emerged in both the main investigation and the material study, namely that 
the pupils with the most ability at the start of the experiment also reach better 
results in the measurements of knowledge and skills, also appears in the results 
of the goal testing study. The lack of differences in knowledge and skills that 
was found for the groups of pupils In different oi;gani2ational models in the 
main investigation, reappears in the goal testing study. 

The fact that both the goal descriptions and the terminal tests must be 
unique documents does not mean that they are in any way final documents. 
One important result from the work with goal descriptions and terminal tests 
should be, however, that they can provide a basis for continued work with 
analyses of the goals for mathematics teaching in the upper level of the com- 
prehensive school. 

The data from the investigation of effects have shown that the material has 
on the whole been given a positive reception by both pupils and teachers. 
Certain sections of it have been criticised, however, and in some cases this has 
already been remedied in the revision that has been carried out. To this must, 
however, be added the fact that the\)upils entering grade 7 in the autumn of 
1973 will be the first ones who have follo^ved the 1969 curriculum in the 
middle level. Thus it will be necessary to make adjustments, since the initial 
knowledge of the pupils will not be the same as in previous years. 
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7. The Organization 



Much of the experience gained during the prelimina^ experiments (prior to the 
start of the project in 1964 and during its first years) indicated that it should 
be possible to change the organizational forms of the teaching. By change is 
meant that the traditional division into one class — one teacher could be re* 
placed by other models. During the experiments that were carried out with 
version 2 (1967 — 70), however, no particular emphasis was laid on the forms 
of organization and the analyses that were made involved only the rough 
division large class — one class. In the investigation of effects, however, con- 
siderable emphasis has been placed on investigating the effects of different 
organizational models for both teachers and pupils. When the investigation of 
effects was planned^ a model was drawn up that would allow multiple factorial 
analysis of the three main factors of the organizational forms: the size of the 
pupil group, the composition of the teacher team and the disposition of rooms 
by the teaching unit. It was considered essential tliat the interaction between 
these factors be investigated. For various reasons this model could not be used, 
however: a larger number of schook than those that had been granted per- 
mission for experimental work would have been required and they would have 
had to agree to change neither the organizational model they had started with 
(preferably the schools should have been allocated a particular organizational 
model) nor the composition of the teacher teams (no staff changes). There- 
fore the ^ree main factors have had to be largely analysed separately* For 
some of the teacher data it has be^ possible to analyse at least two of the 
factors at the same time. 

The method manual takes up certain basic suggestions (or CMrganizational 
models, centered around three-class or two-class with varying teacher density 
and with or without the help of a teacher assistant. At the same time as thf 
school received permission to take part in experimental work, advice and 
directives were sent out by the project about which alternatives were possible, 
calculated mainly ah the basis of the number of parallel classes. The schools 
have on the ^ole been free withm the limits of the resources available to 
choose which organizational model they wish and to change model during the 
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experimental period. As a result local adjustments have been made in the 
original models and local arrangements have been carried out with varying 
teacher density, varying group size etc. The latter point should be kept in mind 
when going through the organizational picture during the ex|>erimental period 
and in interpreting the results that have (>een obtained. 

Each term the project has gathered in infonnation alxnit the organizational 
niodel(s) being used at the various schools and on the l^asis of this information 
the schools have been placed in different types of teaching units. This informa- 
tion has also been used in investigating which changes have taken place with 
regard to the organizational model. 



7.1 Organizational models during the experimental period 

Combinations of the size of the pupil groups,, the composition of the teacher 
teams and the disposition of rooms have resulted in 74 possible organizational 
models, as can be seen in Box 5. 

The figures in the cells refer to the numbers of the respective models. Of 
these 74 only 36 have been used, however. The occurrence of a model and in 
which term are shown in Table 12. 

In the majority of both three-classes and twoK-lasses a teacher assistant is 
included in the teacher team, while the majority of one-classes have, no 
assistant. The changes that have been made during the experimental period 
are partly shown in the table: the number of large classes has diminished and 
the number of one-classes inci^eased. Changes have also been made within the 
teaching units. The teacher density has increased in some three-classes from 
two teachers and assistant to 2.5 teachers and assistant (applies to 15 units) 
and the number of three-classes without an assistant has decreased, ^fhe 
changes are less for the two-classes. In some cases the teacher density has 
increased from 1.5 teachers with assistant to 2 teachers with assistant (applies 
to 4 units). The increase in the number of one-classes has come about by 
former three-claftses and two-classes being split. In some cases former three- 
classes have been made into both two- and oneK ^lasses, former two- and one- 
classes have formed three-classes etc. As far as the disposition of rooms is 
concerned, both three- and two-classes have predominantly been taught in 
several classrooms (applies to about 2/3 of the three-classes and about 3/4 of 
the two-classes). The most common large-class models have been: 



threc-cUsies 



t«vti-clasies 



size of pupil group 
composition of teacher team 
dikpofition of rooms 



2T + Aor 2.5T + A 
•eveial rooms 



I.5T + A 
two rooms 
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Box 5. Combinations of the number of daises in the unit (C), number of pupiU in the 
unit (P), number of rooms in which the pupil unit works (R) and composition of 
teacher team (T * teacher, A - assistant) . 
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23 
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10 


17 
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32 


39 


P80— 90 
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33 
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Table 12. The occurrence of imidels and the tenn. 



Model 


Autumn *68 


Spring *69 


Autumn '69 


Spring 70 
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no. 
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2 


2 


2 
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3 
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4 
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1 
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5 


31 


0 


0 


0 


1 


35 


3 


3 


4 


4 




45 




3 




3 


— 

2 


~ 

1 


46 


6 


6 


5 


3 


47 


2 


2 


3 


4 


48 


17 


17 


16 


15 




If 


n 
u 


f 
i 


1 


54 


4 


1 


1 


1 


55 


0 


0 


0 


1 


57 


0 


0 


1 


2 


R.O 

DO 


0 


0 


u 


2 


Ml 


9 


3 


a 

9 


a 

9 


OU 


9 


9 




e 
.1 


Ob 


Q 


a 

9 


• 
1 


f 
1 


O/ 


n 
« 


n 
« 


4 
« 


• 
1 


68 


1 


1 


1 


1 


73 


65 
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Itica^asc in the tiuiiil)ei of toachiiig hours has occurred to varying extents. Hie 
picture wc have of this is less vlear, however, since there has been no systematic 
collection of information about that aspect in the main investigation. There is 
a certain amount of information in Part II of the job-analytical study, how- 
ever. There it has emerged in the cases where this increase has occurred that 
it is most usual for the clinic teacher or remedial teacher to i ome to the teach- 
ing unit in question, less usual for the pupils to leave the teaching unit in 
order to get extra help. 

.\s has already been pointed out, the three factors have in the main been 
analysed separately. Any elucidation of the outcome within the investigation 
of effects must therefore also mainly be done separately, even if for above all 
the teacher data there is some possibility of linking two factors. 

7.2 Class size 

Division according to class slic means division into three-class, two-class and 
one-class. It has \yeen utilized in analyses of both the pupil and teacher/ 
assistant data in the main investigation, in Part II of the job analysis study, 
in the ob$er\'ation study ^nd in the goal testing study. In the latter case three- 
classes and two-classes have been combined into large-classes in the data 
processing. 

7.2.1. Effe cts OH the pupils 

In division accmling to class size no difference appears between the three 
pupil groups for any variable in the main investigation. All oi^ values calculated 
are below 0.03 and only eight of the 134 values are above 0.01. Thus the main 
investigation's pupil study provides no info/niation aa to whether any one of 
the class sizes b to be preferred. 

In the goal testing study differences occur on some tests/tasks betwcet^ large- 
class and one-class pupils. These differences do not point consistently in one 
direction however; in some tests/tasks the lacige-class pupils are best, on others 
the one-class pupils. 

7.2.2. Effects OH tracker teams 

Division according to dass size in the main investigatiotrs teacher study 
produces in many cases differences betwera the three groups of teachers. To 
a very great extent, however, they invdve the disnribution of %voridng time 
between different tasks during and outside lessons. The differences that alio 
exist with regard to the teachers* attitude towards IMU mamly concern the 
effect die work has on their own situation. When interpreting the differences 
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lictween the teacher groups according to class size, it must be remembered 
that the three-class and two-class teachers most often work with the help of an 
assistant, the one-class teachers without such help. 

The differences between the teacher groups are consistently that the one- 
class teachers must spend more time on administration, while teachers in large 
classes devote more time to c onferences and tasks coiniected with them. During 
lessons more of the one-class teacher's time goes on administration, while the 
large-class teacher can spend more time on group teaching. If one adds up 
the amount of time required for administrative tasks outside lessons, it varies 
l>etween 24 aftd 34 minutes per week for large-class teachers and between 87 
and 102 minutes for one-class teacher (calculated from the various measure- 
ment occasions). The corresponding amount of time for administrative tasks 
during lessons varies between 5 and 15 per cent of the lesson time for large- 
class teachers and between 15 and 30 pcf cent for one-class teachers Con- 
ferences and the work they involve take an average of 50 minutes per week 
of the large-class teachers' time, and about 10 minutes oi' the one-class 
teacher s. Group teaching takes on an average about 10 per ci^nt of the three- 
class teacher s time, about 8 per cent of the two-class teacher s .wid al)out 5 per 
cent of the one-class teacher's. (The figures given for conferences and group 
teaching refer to the last two measuring occasions. ; 



7.3 Disposition of rooms 

Categorization according to disposition of rooms means division into "one 
room" — ''several rooms". Only large-cla&ses have been included in the analyses 
that have been carried out. As fair as ''several rooms" in concerned, it is only 
as an exception that the information from the schools has included the actual 
number of rooms involved,. For this reason the division can only be done 
roughly. Data from the main investigation's pupil study and teacher/assistant 
study have been analysed in this respect. The reports from the project con- 
sultants also provide information about the arrangement of the rooms. 

7.3.1. Effects on the pupils 

With classification according to disposition of rooms: "one room" — "several 
rooms^\ no differences between the groups of pupils occur for any variable in 
the main investigation's pupil study. Of the 134 o)^ values calculated, only 11 
are above the value 0.01, the highest value being 0.02. Thus the main investiga- 
tion's pupil study provides no information as to whether any particular disposi- 
tion of rooms for large-classes is preferable to others. 
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7.3.2. Effects on teacher teams 

In the main investigation's teacher data there are only a few differences be- 
tween the teacher groups when classified according to ''large class in one 
room" — "large class in several rooms". The only consistent difference is the 
relatively self-evident one of the time needed by the teachers for going from 
one room to another being longer if the . .rge class is working in several 
rooms. In addition group teaching occurs more often in grade 8 in large- 
classes using one room, class teaching occurs more often in large-classes using 
several rooms (this is obviously a mixture of class and large-class). There are 
a few differences in the attitudes of the teachers towards the work with IMU^ 
but they are such that the answers reflect various degrees of ''neither — nor", 
that is to say, a neutral attitude. Thus the main investigation's data provide 
no information as to whether one or several rooms is best. 

The report from the project consultants also mentions the question of rooms. 
It emerges that when the teaching units work in one room, it is usually either 
in a dining room or an assembly hall. In the first case the main problem is 
sound insulation, in the second it is the fact that the desks and other fittings 
cannot be rearranged. It seems as if the alternative with several rooms has 
functioned best in the cases when it has been possible to work in adjoining 
classrooms and in addition either open up doors or even whole walls between 
them. When it has not been posiiible to take such measures, the teacher density 
has sometimes been increased to one teacher/class (room) in the large-classes, 
even if this has been at the expense of losing the assistant. (This particular 
form of "lat^-class" has been paid special attention; the project team has 
been aware that this kind of large-class arrangement is in many ways similar 
to the one* «:lass model ! ) 

The two factors dealt with so far in the organizational pattern reveal no un- 
equivocal advantages or disadvantages. The categories that could be used have 
been rather broad, however, and it is perhaps not particularly suprising that 
so few differences appear. As has been pointed out, it has been possible to 
analyse the organizational pattern of the large-classes in .more detail, in 
particular with regard to the teacher density. Another vital factor in the 
organizational pattern is the role of the teacher assistant. 



7.4 Teacher density 

The survey on p. 58 shows that the most common teacher constellation in 
three-classes has been either 2 teachers and an aisutant or 2.5 teachers and 
an assistant, and in the two-clasies 1.5 teachers and an assistant. For all the 
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large class units, the division of the units over models with and without an 
assistant in combination with the teacher density is the following. 

Table 13, Teacher assistants and teacher density in large-classes. Number of units. 

Autumn '68 Spring '69 Autunm '69 Spring '70 



Threc'class 



< IT/class without assistant 


0 


0 


0 


0 


< 1 T/class with assistant 


70 


70 


69 




1 T/class without assistant 


7 


6 


3 


3 


IT/class with assistant 


2 


2 


4 


6 


Two-class 










< iT/cla&s without assistant 


0 


0 


0 


0 


< 1 T/class with auistant 


31 


31 


29 


25 


1 T/class without assistant 


4 


1 


2 


2 


IT/class with assistant 


9 


9 


9 


14 



Reduced teacher density (less t^an 1 teacher/class) does not occur unless 
an assistant is included in the tercher team. The majority of the large-classes 
have worked with nxiuced teacher density anr^ the help of teacher assistants. 

A survey of the development of the teat/ . density during the four terms 
studied shows the following. 

Table 14. The development of the teacher density. 

Percentage %nth Percentage with less 
1 teacher/clau than 1 teacher/class 



Autumn *68 only large-class 18 82 

all uniu 50 50 

Spring *69 only large-class 15 85 

all uniu 51 49 

Autunm *69 only large-class 16 84 

all units 53 47 

Spring *70 only large-class 22 78 

all uniu 58 42 



There has been some increase in the teacher density. Taking the large- 
classes alone, however, this increase has been moderate with regard to the 
increase up to 1 teacher/class. When interpreting the values, it should be 
remembered that the inc"^^-v: from 2 teachers and assistant in the three-class 
to 2.5 teachers and aisisUnt are not inchtded above (this increase has occurred 
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in 15 out of 38 units). Taken over all units, there has Ix^en an increase in the 
teacher density up to 1 teacher/class, brought about mainly by going over 
from large-class to one-class. At the start of the experiment in the autumn of 
1968, 50 per cent of the units were working with complete teacher densi .y, at 
the end of grade 8 this percentage had risen to 58 per cent. The corresponding 
values from the large-classes alone were 18 and 22 per cent I'espcctively. ^Vhen 
the experiment began, 61 per cent of all units were large-classes and 82 per 
cent of them were working with reduced teachei density. The corresponding 
values at the end of grade 8 were 54 per cent large-classes in which 7Jl per 
cent worked with reduced teacher Hensity. 

The picture given above must oe supplemented on two points. Firstly, the 
teaching was gi\'en a certain increase in the number of teaching hours, mainly 
by letting the clinic/special teacher visit the teaching unit for part txf the week's 
lessons, but also by sending pupils to the clinic or special class. Secondly, it 
should he noted that by doing away with the need to organize division into 
altenxative courses, the number of teachers required was automatically reduced, 
in addition to what happened in the majority of the large-classes. 

7.4.1. Effects on the pupils 

The main investigation's pupil study made it possible to analyse the teacher 
density combined with the disposition of rooms for the large-classes; large- 
class in one room, large-class in several rooms but with less than 1 teacher/ 
class and large-class in several roomK and with 1 teacher/class. Thus this last 
group of pupils belong to the large-class organizational models that would be 
able to function as one-classes (cf. above p. 62). One-class pupils are not in- 
cluded in the analyses. 

There are no differences between the three groups of large-class pupils for 
any of the 134 variables analysed. Two o)^ values lie around 0.04, the others 
that arc above 0.00 lie within the interval 0,01 — 0.03. Scrutiny of the group 
mean values for the two variables reveals that the group that deviates is the 
one with larg^-class pupils working in several rooms with less than 1 teacher/ 
class. These pupiU feel that the discipline in the class during mathematics 
lessons compared to other lessons is ''somewhat worse'*, while the value for the 
other pupils states "neither better nor worse*'. 

7.4.2. Effects on the teachers 

The problems connected with the teacher density have been examined in 
certain desigm in both* the main investigation and the job analysis study. 
Sometimes the teacher density has been lifiked to the disposition of the rooms. 
Among the results of the main investigation is the fact that the higher the 
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teacher density is in the large>classes, the more time is spent on handh'ng 
material both during and outside lessons, and the lower it is the more time is 
devoted to conferences. The former result can to some r: <'>nt be connected 
with the amount of help available from assistants, since a teacher density of 
1 teacher/class dllrtjig the two first terms often i leant a teacher team without 
an assistant. This applies only to the three-classes. 

There are also other effects of the teacher density in combination witli room 
disposition. They suggest that teachers working in a team of less than 1 
teacher/dass and in one room feel that they have fewer chances of making 
direct contact with the pupils and of checking the pupils' work. Teachers in 
a team of 1 teacher/class working in one roord react negatively to the IMU 
system and the work in it. They also feel that the teaching is more monotonous 
for them and less qualified than conventional teaching. All the differences 
given above occur only in the measurement made in the spring of grade 7. 
The effects of the reduced teacher density appear reasonable, as do perhaps 
the effects with full teacher strength where the work is done in one room. In 
the latter case, it is possible that the teachers feel more exposed to the observa- 
tion of their colleagues and perhaps also feel that they have fewer opportunities 
for taking any initiative during the lessons. Taken as a whole, however, it 
must be said that the teacher density produced relatively few differences in 
the main investigation. (There is one '^roup of teachers who often show devia- 
tions and then always in a negative direction. They are three-class teachers 
who work in one room with full teacher density and with no assistant. This 
''group'' consists of a single teacher team at one school, however. How far this 
negative attitude is a result of the organizational model as such or whether 
these particular three teachers at this particular school and the conditions there 
cause the negative attitude cannot be learnt from the daja.) 

The job analysis study also deals with the teacher density. The job descrip- 
tions contain situations that show that low teacher density causes difficulties 
in arranging group teaching. Difficulties also arise for the teacher who is 'eft 
in the teaching unit in finding time to help all the other pupils in the large- 
class. Disciplinary problems are also t.Viten up in this context. In Part II of 
the job analysis study the composition of the teacher team has been included 
as a design variable. It takes up the four most common organizational models: 
1 teacher without assistant (one-class), 1.3 teachers with assistant (two-class), 
and 2 or alternately 2.5 teachers with assistant (three-class). So here there 
is full teacher density only in the one-class model. Rather many of the differ- 
ences that exist between the groups arise from the one-class teacher deviating 
from the others and in the great majority of cases doing so by stating a lower 
degree of cooperation. The point that is of the greatest interest here is seeing 
whether three-class teachers who work in teacher teams with 2 and 2.5 
teachers respectively differ in their assessments. The teachers in the larger 
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teacher teams are more often faced with certain situations, primarily in the 
catei^ories **registration/office routine ''training of new pupils" and "measur- 
ing achievements"., but less often with other situations in the categories ''teach- 
er team conferences'' and "giving information''. These differences cannot be 
explained by assistant participation, as assistants are to be found in both types. 
The increase in "registration/office routines*' confirms v;hat emerged in the 
main investigation — increased teacher density led to increased contact with 
materia] in various ways ("administration of mateiial"). The explanation for 
this can possibly be that in teams with low teacher density the teachers must 
leave all such tasks to the assistant, while the teachers in the larger teams can 
relieve the pressure on the assistant. It can also be so that in thr larger teacher 
teams the increased costs for teaching posts are compensated with a reduction 
in the number of assistant posts. A third explanation can be that the teachers 
occasionally want to have a certain amount of contact with the material if 
this at the same time leads to contact with the pupils. In the cases where 
differences have been found in registration, it has been registration of points 
reached by pupils in the material and in results of diagnostic tests and pmg- 
nostic tests and registration of the pupils' choice of level. 

There are also certain differences in the situations with which the two 
teacher team constellations are faced. A fairly common result Is that there is 
more cooperation between the members of the team in the lai^er teacher 
teams — a fact that is hardly surprising. In the cases when there are differences 
between the groups in the degree of stimulation the various work situations 
give them, the tendency is most often that the larger teacher teams feel a 
greater degree of stimulation. Moreover, in practically all cases of differences 
between the groups in the degree of difficulty in the various work situations, 
the lai^r teacher teams state a -greater degree of difficulty Sometimes this 
is Imked with "more cooperation" — **more stimulus", in others differences in 
the difficulty aspect are the only ones to emerge. The latter applies to work 
situations connected with catching the interest of the pupils and motivating 
them, devoting time to pupils with contact problems, but also those in con- 
nection with discussions at teacher team conferences about how to behave ^n 
front of the pupils. One would think that the first two situations should be 
easier to deal with the more teachers there were (the ilumber of pupils in 
both models is 80 — 90). The third difference can perhaps be associated with 
what was said earlier about high teacher density and working in one room 
(disposition of rooms is not included, however^ in the job analysis study), that 
.is to say, that the more people there arc in a team, the more one can feel one- 
self observed by colleagues with subsequent difficulty in discussing problems 
that arise. But even if there are certain differences resulting from the teachfr 
density in the three-classes, they are relatively few in number. 

The report from the project consultants also takes up the question of teacher 
* 
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density. It discusses primarily the three-class organization with two teachers 
and an assistant. Several teachers working in such teams have been negative. 
The most common counter measure has been to increase the teacher team 
with a part-time teacher (tracher working for 2 of the 4 lessons a week) as 
has already been shown above. This increase has obviously made the work in 
the large-classes easier. Even in the cases when the change has been nmde to 
a teacher density of 1 teacher/class, the large-class organization has been 
retained. 

The actual number of pupils per teacher was in the spring of 1970 about 
33 for large-class teachers and 27 — 28 for one-class teachers (cf. Appendix 
II. 1.1 6.). Assistant participation in a large-class led to no inerease in the 
number of pupils, while having an assistant in a one-class gave an increase of 
one or two pupils. The desired number of pupils per teacher was connected 
with whether there was an assistant or not: the large-class teachers who worked 
with the help of an assistant had the actual number of pupils per teacher they 
desired, without the help of an assistant the lai^e-class teachers wished to 
have about 10 pupils less to instruct. For one-class teachers the desired maxi- 
mum number of pupils was about 31 pupils with the help of an assistant, 
reduced to about 22 if no assistant was available. The same tendency with 
regard to the desired number of pupils is to be found in X\\l job analysis study. 
There the importance of the assistant also emei^s clearly — even those who 
prefer the one* class model want io work with the help of an assistant. What 
has been said above has already shown how important the role of the assistant 
is in IMU teaching. This importanie will be further illustrated with data frutn 
the different studies^ 

7.4.3. The teacher assistants 

The part-study carried out within the main investigation that deals with the 
group of teacher assistants has produced results that confirm what has emerged 
either directly or indirectly in the other studies. The assistants carry out a 
series of tasks, primarily concerned with administration, but are also involved 
to a considerable extent with the teaching. The method manual contains 
relatively detailed descriptions of the main tasks that the authors have thought 
ihat the assistants should have, and in this the handling of material occupies 
a dominant position. 

The main investigation's pupil study shows no differences between groups 
of pupils that result from whether an assistant has participated or not. Of the 
134 variables analysed, 18 have oj^ values above 0.009. Fifteen of these lie 
within the interval 0.01 — 0.019, however. Therefore it is mainly in analyses of 
data from the teachers and in the analyses of the assistants themselves in the 
job analysis study that their role is shown. 
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One consistent result in both the main investigation and in the job analysis 
study is that teachers who have the help of an assistant devote considerably 
less time to various administrative duties in connection with IMU teaching. 
Since it is primarily one-class teachers who work without an assistant, their 
tasks will differ from those of large-class teachers on esseatial points. Scrutiny 
of the tasks the assistants themselves say that they have confirms this. But 
the assistants also have some duties ^hat are more directly 'connected with the 
teaching. They contribute to a large degree, for example, in the pupils' choice 
of level, they correct the diagnostic tests and go through them with the pupils. 
The assistants often correct the prognostic tests, they put together material 
for the teacher team conferences and they help in selecting pupils for group 
teaching. Another consistent pattern to be found in the job analysis study is 
the more positive attitude of the assistants, taken as a whole, towards various 
tasks. Noticeably often they find the work situations more stimulating than* 
the other members of the teacher team do and easier to deal with, they state 
a higher degree of cooperation and they often wish that they could devote 
more time to the various situations. The fact that this positive attitude applies 
to the tasks concerning registration and office routine is perhaps surprising, 
but all the more pleasing. The patt^'rn often also emerges, however, in the 
situations that lie outside the routine work and that can be considered more 
as teacher tasks. On the whole the assistants seem to t>e more positive to the 
work with IMU than the teachers. A factor that is certamly not without sig- 
nificance in this context is that the assistants form a new "professional"' group. 
Since they usually have secretarial training, the contact with teaching and 
teachers/pupils gives them new, different tasks in their work — it could be said 
that the personal contacts introduce a new dimension into the administrative 
routines. Further factors that can be of great importance are that accepting 
the post of assistant hardly necessitates any process ofr adaptation for them 
since, unlike the teachers, they are not tied to earlier habits in teaching situa- 
tions, j 

The project consultants report that the assistants in general ai'e well- 
qualified for their tasks (the administrative ones). Obviously they are in many 
ways also qualified for tasks outside the administrative framework. Considering 
all this, it is hardly surprising that the assistants have often expressed their 
disappointment over the conditions pertaining to their employment, especially 
the fact that their posts have not been salary-graded. This has led tc ♦h^re 
being considerable variations in salary between different schools/local author- 
ities. Although the assistants have a positive reaction to the tasks and duties 
they have in their work, they request further training, particularly in mathe- 
matics, educational theory and psychology. 
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7.4.4. Miscellaneous 



In both the main investigation's teacher study and in Part il of the job analysis 
study, the teacher group has been categorized according to certain external 
milieu characteristics. The size of the school locality in particular produces 
differences between the groups. In these cases it is often a question of devia- 
tion on the part of teachers working at schools in connnunities with more than 
r)0,000 inhabitanlji, though not in the three cities (Stockholm. Gothenburg and 
Malmo, the three largest towns in Sweden, here called cities), and these devia- 
tions often have a tendency towards u less positive/more negative attitude. It 
is difficult to decide with any degree of certainty why the teachers in these 
localities should react in this way. A si*rutiny of the variables in' the main in- 
vestigation where differences rvist shows that they mostly concern the social 
contacts between teachers and pupils (cf. Appendix, pp. 109 — 110 and 112). 
Disciplinary problems are felt to l)e worse by the teachers here, a result that 
also showed up in par' II of the job analysis study. 

The results of the analyses of the organizational pattern do not provide any 
completely clear information as to whether any one organizational model 
should be preferable to the others. Comparing only the large-class and one* 
class, there appears to be some preference for the latter, judging by the changes 
made; the number of one-classes has increased at the expense of lx>th three- 
and two-classes. The large-classes ^till form 54 per cent of the units after two 
years' experimentation, however (the proportion was 61 per cent at the start 
of the experimental period). There are no results iu the pupil studies showing 
that any of the models gives better knowledge or a more positive attitude 
towards the work with IMU. This result is rather surprising. It can possibly 
depend upon the general adaptability of the pupils, that they can without 
any great difficulty get used to both new methods and new organization forms. 
It is therefore possible that the material they are to learn from and the way in 
which this material is presented is considerably more important for them, in 
other words that the design of the material is more decisive for the pupils. 

Considering solely the large-classes, the reduction in teacher density by one 
teacher in the three-classes has created problems. The chatiges that have been 
made in such classes have usually consisted of increasing the teacher team 
with one part-time teacher. Within the two-classes, increasing the teacher 
density has occurred less often. There is one consistent pattern, however, and 
that is the importance of the assistants. Irrespective of the organizational 
model (large-class — one-class) the help of the assistants is assessed positively 
and it has emerged that the tasks undertaken by the assistants have to a con- 
siderable degree taken the form that was intended accoH^ing to the method 
manual. The teach' rs* appreciation of the role played by the assistants is also 

69 



shown by the fact that they feci they can take on decidedly more pupils if ihey 
also have an assistant. Their estimation of their own work is also affected by 
whether they have an assistant or not — the teachers working without assistants 
have a less positive attitude towards their work situation with IMU than 
teachers who have the help of an assisitant. As far as the actual arrangement 
of the rooms in the large-classes is concerned, there is a certain amount of 
evidence that working in one large rcjom is less satisfactory than working in 
several adjoijiing classrooms. The fact that the 'large rooms'* (dining rooms, 
assembly halls) were not designed to be used for teaching is no. doubt not 
unimportant. ^ ~ 

Finally there^is reason to emphasize that within the limits of their resources, 
the schools have been relatively free to choose which organizational model 
they wish and to make the changes iu it that they deem necessary and desir- 
able. In addition it is probable that the choice of organizational model reflects 
the initial attitudes and also that the composition of the teacher team, at least 
at the larger schools, has in no way come about by chance. It is therefore not 
surprising that there is an absence of clear results showing that one or a few 
models are the ''best". In all probability the schools have themselves taken 
the measures they have found necessary and organized the teaching in such a 
way as to obtain the best possible adaptation to the local conditions. This 
freedom within the framework of the system must be seen as a necessary con- 
dition if the teaching is to function satisfactorily. The investigation of effects 
proves that to a relatively great extent this condition has existed. 




8. The Changed Role of the Teacher 



It should be clear from what has been said above that the group for which 
working with a self-instructional study material has caused the greatest changes 
is the teachers. Even though the investigation of effects does not include com* 
parisons with conventional teaching, which in that case could have served as 
a point of reference, some new features in the teaching situation can be found. 
A survey made by Stukat (1970) produced a list of what the teachers are more, 
respectively less. ii> ' in when they work with individualized teaching. 
The list should I .is a scries of predictions against which empirical 

results c?.a be set. i da from the IMU project's studies of version 2 of. the 
study material appear to confirm some of the predictions that were made 
(Jiven, 1968). Data from the investigation of effects have been analysed in 
considerably more detail, not least with regard to the role of the teacher, and 
an u|xlating of the results of the project ctan therefore be needed. 

According to the list, the teacher becomes more involved in: 

individual contacts with the itudenis 

diagnostic and evaluative activities 

prescriptions on learning activities and utatcriaU 

planning and organization 

preparation of instruction 

ccmperaiion with other personnel 

counseling and guida/ice 

supervision of students working independently 

small group tutoring 

stimulating and motivating students, giving {jiisitive fcedliack 
higher-order cognitive, heuristic teaching 

Tlie teacher becomes less involved in: 

contacts witli tlie whole class 
presenting fact information, dnll-practice 

routine managerial tasks ^ 

giving negative feedback 

talking (total amount) 

ulking (in relation to student ulking) 
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Stukat (p. 9ff ) has taken infonnation from cxpcrtniental work that has prin- 
cipally been arranged on the model experiment— control group. In IMUV 
investigation of effects there is no control group for the teacher studies. It will 
therefore he nccessiiry lo choose a somewhat different starting point in this c^se. 

An exatntriatiori of the role of the teacher in IMU uui&t start from at least 
two premisses; intended and actual tasks for the teachers and the participa- 
tion of assistants. The temis "more" and *ie.ss'* are in some cases difficult to 
assess wljcn it is a matter of changes from conventional teaching to individ- 
ualized teaching, since there are no control groups. Some reasonable assump- 
tions can be made, however. 

One both intended and actual efl^-ct of the work with IMU is that the teach- 
er becomes man involved in individual contact with the pupils. The use of 
assistants was intended to give the teachers more time for individual tutoring, 
but the actual results show that this happened only during the first term of the 
experimentation. Other tasks on the list connected with individual contact are 
diagnostic and evaluative activities, counseling and guidance, supervision of 
pupils working individually, stimulation and motivation of pupils and to some 
extent also teaching of a higher order. If one sees these latter tasks as rep- 
resenting individual tutoiing of the pupils by the teachers, then both the 
intended and the actual effect of working with IMU should mean an increase 
for the teachers. I'he participation of the assistant comes in here, however, 
as a decisive factor in some cases — the diagnostic and evaluative tasks in 
particular arc often transferred to the assistant, when there is one. In the 
individual case, this can mean that the teacher becomes less involved in the 
tasks than in convention. . teaching, while if there is no assistant it should 
always apply that the teacher becomes more involved in the tasks. 

Work with prescriptions on learning activities and material (which in the 
case of IMU usually refers primarily to study of the method manual and 
teacher instructions), planning and ot^anixation, and preparatory work con- 
nected with teaching probably also inciease on an average compared to con- 
ventionaJ teaching. This applies in particular if teacher team conferences are 
held, which occurs specially in the large-classes. The methodic instructions 
are perhaps more detailed for IMU than for other study materials, as the 
individual method of work makes quite different demands on the general 
control of the pupil's work. This applies irrespective of whether there is an 
assistant or not. Planning and organization of the teaching and preparatory 
work connected with the teaching occupy a relatively large proportion of all 
the teachers' working time outside lessons, although obviously in more struc- 
tured situations for large-class teachers. The arrangement of this planning, 
the tasks it includes in deuil, is connected with the participation of an assistant. 
It should not be all too risky to guess, however, that the teachers become more 
involved in the tasks mentioned with IMU than in conventional teaching. 
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The teaching of small groups was intended to increase, but the actual 
results hardly show any increase. It is, of course, difficult to ascertain to what 
extent the teaching of small groups occurs in conventional teaching, but it is 
clear that the intended proportion of small class teaching with IMU is con- 
siderably greater than the actual one. 

The list included some other activities: the teacher becomes mow involved 
in giving positive feedback and in teaching of a higher order. It is difficult 
to study such activities in the data here. And even though it seems reasonable 
that a teacher who wants to give positive feedback to individual students 
has a greater chance of doing so in individualized teaching, there is nothing 
to say that the two tendencies mentioned mu5/ be a result of individualization. 

The fact that the teacher becomes less involved in contacts with the whole 
class is a both intended and actual effect of working with IMU. The actual 
effect is, however, greater than the teachers themselves would wish. The 
participation of an assistant is without importance here. The teachers are 
probably also less involved in presenting fact information and drill prac- 
tice, if one by this means the formal treatment of mathematics. When group 
teaching has been used, it has been for going through sections that the pupils 
find hard. On the other hand, it is difficult to know what each individual case 
of tutoring has covered. But since the pupils work with such varying sections 
of the material, a guess can be made that both the intended and actual effect 
of individualized teaching has been a reduction of these activities compared to 
conventional teaching. 

Routine tasks are assumed to decrease for the teachers in individualized 
teaching. It has been made quite clear that this is the case for the teachers 
working with IMU with the help of an assistant and equally cleariy it is not 
so for the teachers working with IMU without the help of an assistant. On 
the other hand, one can query why this activity has been placed in the category 
less involved in: individualized teaching with IMU leads to increased admi- 
nistration at least — registering where in the material the pupils are working, 
and test results and going through the booklets of individual pupils must surely 
be far more necessary in IMU teaching than in conventional teaching, when 
the whole ckMs is kept reasonably well together in the study material. 

For the two remaining factors jhat the teacher is assumed to become less 
involved in, the same applies as was said above about giving positive feedback 
etc. There are no data in the investigation of effects that can prove or disprove 
whether the teacher becomes less involved in talking, either totally or in rela- 
tion to the pupils. The teachera devote more than half of the time of the 
lessons to individual contact which the pupik. But in this contact a certain 
amount of the time must be spent on listening to questions from the pupils. 
It seems reasonable that the amount of teacher talking decreases with indi- 
vidualised teaching. At least the amount of talking should not increase. 
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From what has been said above, it should be clear that the changed role of 
the teacher is partly connected with how the teaching is organized and partly 
with whether an assistant participates in the teaching. Compared to conven- 
tional teaching, the teachers should in any case become more involved in 
individual contact with the pupils, get a partially different arrangement of the 
planning and organization of the teaching, possibly also an greater share in 
these tasks, and become more involved in instruction on method, at least until 
they have built up a routine in working with individualized teaching. The 
teachers become less involved in contacts with the whole class, probably also 
in the presenting fact information, definitely in drill practice. If an assistant 
is participating, they also get less involved in routine tasks, while if they do 
not have the help of an assistant they probably get more rather than less in- 
volved in such tasks. 

The arguments given alx>ve only deal with the changed role of the teacher 
from the point of view of tasks and duties. The data provides little infoima- 
tion about what this in its turn means for the teacher from the psychological, 
educational and social point of view. Nor do we know what it means in those 
respects for the teacher to leave his relatively isolated work as the single 
instructor for a class to become part of a teacher team that consists not only 
of other teachers but also in many cases of a representative of a new **profes- 
idunar* group — the a&sisUnt. The IMU project's investigation of effects has 
only Ijeen able to touch upon the effects of this change to a limited extent, 
but there is every reason to point out that this is a very important field for 
research. There is also reason to take such factors into consideration in teacher 
training — developments in the school must be followed up (and preferably 
preceded) by corresponding developments in the teacher training sector. 
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9. Final Comments 



Abo\'e. as in the other reports from the investigation of effects, the main 
emphasis in the analysis and discussion has for obvious reasons Lieen placed 
on questions within IMU. In the fourth point of the project's objectives (cf. 
p. 13), that takes up the purpose of the investigation of effects, it is said in 
parenthesis . . in connection with a comparison with conventional teaching''. 
This parenthesis was put in as a safety measure, as those planning the project 
had realized at an early stage the difficulties that would arise in making these 
comparisons, because of the differences in the content of the courses being 
studied by the IMU pupils and the other pupils in the upper level of the com- 
prehensive school. It could possibly be said now. when several years have 
passed since the investigation of effects was started, that these difficulties have 
proved to be even greater than was feared. But despite th^ fact that the in- 
vestigation^ of effects has mainly worked with problems inside IMU, there is a 
great deal of information in the othter part-studies that need not necessarily 
be linked with IMU. In concluding this Jinal import, therefore, a few points 

^ will be taken up in connection with this information. There are, how ever, 
further questions within IMU that were dealt with in less detail in the discus- 
sion section. The Appendix does admittedly take up the main results of all 
the part-studies, but such summaries are of necessity compressed. 

Some of these further questions will at least be mentioned. The debate that 
has arisen in recent years in Sweden on the subject of individualized teaching 
in general and IMU in particular has among other things concerned the social 
effects. It was feared that working with a self-instructional methods-material 
system such as IMU would greatly diminish the opportunities for cooperation 
between the pupils. The pupils work in isolation and the social objectives that 
are laid down in the curriculum cannot be futfilled within the framework of 

^ the system. There is no doubt that the principle of individualized rate of work, 
for example, can lead to fewer opportunities for (or more accurately in- 
creased difficulties in) creating situations for cooperation. It is in any case a 
probable, if not necessary, result of the system. The data froiQ the investigation 
of effects supports to a certain extent the assertion that the social objectives 
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have to give way for the individual ones, though without cither the pupils or 
the teachers finding any noticeable disadwmtagcs in this. The question is 
whether the school's objectives need Ix.* equally fulfilled in all subjects. Perhaps 
there are some subjects in which the social objecti\cs c:ir. be satisfied more 
easily and better and others in which the individual object i\*es can best bt* 
served ? 

Another probleui which is often taken up is the situation of the weak pupils, 
which it is feared will deteriorate in working witli Particularly pupils 

with reading and writing problems were exjxfcted to have difficulties, since 
they were to obtain most of the information themselves by reading alKuit it. 
The data of the investigation of effects have shown that version 3 of the IMII 
material wiis not sufficiently adapted for the weak pupils. The jneasure thai 
was introduced in version that is to say inserting another level below the 
first Ie\'el of \*crsion 3, has probably remedied some of the difficulties, .\ more 
frequent use of group teaching is another measure that could help this group 
of pupils in their work. The weak pupils have not expressed a differe!it attitude 
towards working with IMU, however — they demand more help from the 
teacher but otherwise their attitude towards IMU is the same as the other 
pupils*. One explanation of this can be that their situation has received more 
attention in the work with IMU through, for example, the recurrent knowl- 
edge checks that arc built in (both those that the pupils correct themselves 
and the diagnostic tests proper) and through the contacts with the teachers. 
But on the other hand it can be an advantage for them to l>e able to put up 
their hands, get the teacher to come to them and ask questions without having 
the rest of the class listejung. In that way thHr situation is less obvious. As 
far as pupils with reading and writing difficulties arc concerned, it seems 
reasonable to assume that they have problems in acquiring knowledge. But 
even here the individual way of working can perhaps be positive, since their 
individual problems can be more easily identified than in conventional teach- 
ing. One result of the individual working method should iyc that the teacher 
devotes relatively more time to the we^k pupils, both in relation to the other 
pupils in the class and compared to c^vcntional teaching. With an unchanged 
teacher density, or as in the majority of the large-classes in IMU with reduced 
teacher density^ this must mean that the amount of time the teachers spend 
on the other pupils is corresponding less. 

Both these and many other factors in the inx^estigation of effects deserve 
further consideration. Above all there is material in the investigation's data 
liank that can elucidate more problems^ just as i»ome problems can be given a 
more penetrating analysis. 

This leads on to the results that must not necessarily be linked to IMU. 
There are some that deserve a closer study than it has been possible to give 
them within the framework of the investigation of effects. One such is the 
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(Effect of the external milieu on the teacher s and pupils' work. Especially iii 
the teaclier studies, results have emerged that suggest that the size of the school 
locality is of significance both for the tasks of the teachers and even more for 
their attitude towards working wiJi IMU. The problem has been touched 
upon earlier (of. section lAA.) and it has also lx»en said that vviihoni detailed 
Studies of the schools and teachers from different sized conunnnities it is very 
difficult to explain why teachers are so often more negative (less positive) in 
schools that are placed in large conmnmities, excluding those in the three 
largest cities. Are these schools very big? Yes. tliere is a connection between 
the size of the school and its locality. Uut in the cities there a if also large 
schools without the negative effects emerging so cleitrly. Something seems to 
characterize these schools and/or teachers in towns with 30.0()0 inhabitants or 
more, apart from those in the cities (Stockholnu Gothenburg, Malnio). An 
analysis and a description of these schools and teachers could perhaps shed 
some light on these effects that have been discovered but not explained in the 
studies. Such analyses would certainly be of interest even outside the immediate 
discvission of IM U. 

The changed role of the teacher has l)een discussed. Attempts have also 
been made in the pupil study to analyse the Jniportance of the teacher for the 
pupils' knowledge and proficiency, attitudes towards and opinions of IMU. 
The latter point could only be investigated for one-class pupils, but has reveal- 
ed some rather interesting correlations Ijetween, for example, the teachers 
qualifications and the pupils' attitude towards IMU. The teachers attitude 
also seems in some cases to be of significance for what the pupils feel about 
IMU. In the latter case only one variable from the teacher data has been used 
as the basis for categorization. Many others exist and one approach would he 
to select from the teacher daia very positive- - very negative teachers and see 
what {if anything) the teacher s attitude means for all the pupils in the class. 
Thus this would be a question of extreme groiip studies of the same type as 
have in fact been used, but starting from other variables. Detailed studies could 
be made of attitude to the material, to the method: if the teacher is negative/ 
positive to the material, do the pupils then also become negative/positive etc.? 
It has emerged that the teacher in no way becomes unimportant when the 
pupils work with self*instructional material, but that his/her tasks and perhaps 
also relationship with the pupils partially change. In the same way it would 
be interesting to study the composition of the teacher teams. At an early 
.stage when the choice of design variables was l)eing discu.ssed, hopes were 
expressed of hs being po>sib!c to investigate what having positive and negative 
teachers in a team can imply. Can a negative teacher, for example, "harm*' 
the work of a team more than a positive one can "benefit" it? There are 
methodological and psychological problems in making such analyses, but it 
would be possible to carry out some, cxix^eially in the teacher teams that have 
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remained unchanged during a reasonably long period. Teacher teams and the 
composition of teacher teams are definitely subjects of great importance and 
not something that should be seen as being merely associated with IMU- — on 
the contrary, the changed forms of activity that are being tried out in the 
Swedish schools bring them to the fore. They could in that case also be ex- 
panded to include analyses of the psychological, educational and social effects 
thai working in a teacher team lead to for the teachers, -x subject that has been 
touched upon in the section on the changed role of the teacher. 
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Principles followed in compiling the appendix 



In this section a brief i»unnnary will be giveti of the results obtained in the 
different part -studies. There are three main sub-sections: I. Pupil resuhs. 
which comprises the main Investigation's pupil study, the goal tes'ing study, the 
materia) study and the study of anxious pupils; II. Teacher and assistant 
rtsults, w.iich comprises the main investigatioirs teacher and assistant study 
and the job analysis study and I If. Other results, w'iich comprises the parem 
study, the observation study, the situdies of different ways of presentation, the 
project consultant activities and study of aingh pupils. 

The reliability of the data and the w^v in ^ hich the dat < have l)een analysed 
is stated for each study. It is also stated for each study .hich report (s) the 
resuhs are taken from. 

When the list of "thai'' clauses was compiled the followitig principle was 
followed, taken from the maip investigation. All variables are taken up under 
the heading "Total level". All variables for which there are differences be- 
tween groups, are described under each main characteristic. The same prin- 
ciple has, as far as possible, been followed in the lists from the oih?r part- 
studies. ' 

1 



I.l Pupil result'*^ — main investigation (Larsson & Larsson^ 1972^ 
Larsson, l^'^la) 

I A A. Reliability of data 

The pupJ results include achievement data, questionuain^ data and attitude 
data. The achievement data consists of marks in mathematics, standard tests 
in mathematics and Swedish and special IMU tests. For all tfie pupil data, 
the results have been analysed on the basis of material that has been adjusted 
for non-response to 100 per cent. The effect of the adjustments of non-response 
has been checked with regard to distribuvions, means, standard deviations. 
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corit'lations and vi^ values. In no case has the usi' of the completely iion- 
response-adjusted material been at risk. Non-response in data has l)eeii ana- 
lysed f'^om the point of view of the pupils' standard of knowledge and the 
organizational model in which they have worked. There is no .Astenx li- 
the noii*respimse. Estimations of relial)ility have Ijeen carried out on alt the 
pupil data. The rehability varies l)etween 0.52 and 0.76 for the achif'venieut 
tests (Cronbach's <i-coefficient) and between 0.26 and O.^^B for the question- 
naire and .(itude items (product moment correlations). Analyses made of the 
pupils initial knowledge and attitudes show that the group of IMU pupils 
taking part when the experiment started were a representative random sample 
of grade 7 pupils in the autumn of 1968. Analyses of the pupils' organisational 
milieu during the experimental period show that the changes inade wen* so 
extensive that the data for each term have been analysed separately. 

Discussion of the differences between groups of pupib is based on the size 
of «r^^, that is to say, on how large a part of the total variance an average. 
differc*nce represents- All the pupil data have been analysed via p>^q factorial 
ANOVAs, 

I.I.?. Data processing 

Analyses' of data have iR^en carried out in three main ar(*as: pupil character- 
istics, milieu characteristics and teacher characteristics. In the p^^q factorial 
ANOVAs, group affiliation cx>nstitutes factor \ (two random samples of 
pupils have been used) and factor B one of the following: 



Pupil rharactt ristits 

Factor B 

1. narks in iiiatlieniaties. f^r, 6 

2. marks in Swedish, ^r. 6 

'^. intelligence, nvniieiit*al fat tier, N 

4. intHligeme, spatial fac tor, S 
intelli^nce, verbal factor, V 

6. intelligence, reasoning factor. R 

7. choice of course 
B. school motivation 
9. anxiety 

10. use of inatheiiiatics 



1 1 . eiijoyiiieiit of iiiathefiiatits 

12. difficulties wtcH inathrniatics 

13. sex 



L. ,vels 

3: n:»rks 1 and 2; inark 3; marks 4 and 5 
3: marks I and 2; mark 3: marks 4 and ^ 
3: low group; middle group; high group 
3: low group; middle group; high group 
3: low group; middle group; high gniup 
3: low group; middle group; high group 
2: general course; special course 
3: high; medium; low 
3: high; medium; low 

2: g.eat use; faiHy great UHc/neitl.er great 
nor little use/fairly little usc/ver little 
use 

3: very/rather little; neither little nor great: 

fairly/very, jrcat 
3: very/rather difficult; neither difficult nor 

easy; rathcr/ve y easy 
2: boy; girl 
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Al Hit H 4 ha rtntv ri\ tic w 

Factor B 

1. organizatkmu) niodc) 

2. asst^t4lnt lielp 

3. room «irrangenti«iil I 

4. ruoiti arraiigctiii'iU n 



Ti. IcH'ulity of Rclioul 



6. size of iliDul 



LavcU 

3: )arge-t'la.s.s witli 3 or more clavsos; Jaigir- 
class with 2 clasM's; ono-class 

4: ]arge-r]a«is with assistant: latxr-t lass* 
without assistant; oIU'•cla^s with assist* 
ant; one^class without assistant 

2: larf^e-rlass in one riHHu: laigc-class in 
sfV'cral rcMinis 

3: large-class in one riMini; lari^r-ciaHS it) 
itcveral rooms Lut (ess than one teacher 
l»er class; large-class in se\'cral rcxnus anil 
cme teacher per class 

4: Stockholm, Gothenhurg. Mahno: other 
towns with more than 50,00(1 inhalt.: 
towns with WSm 40.000 inhah.; towns 
with less than 10.000 inhab. 

4: ^60 icluHil points; 50 39.5) school 
(xiints; 40 - 49.5 iichcx)! |)*>ints; < 39.5 
S(1uK>t points. (Sclux)! |x>ints ionn the 
basis for f;(»verninen( grants to the m IiooK 
the liuvcr the jxiints the large' the 
licliool) 



Ti-achrr charattt'ristifs 
Factor B 
1 . teaclicrV attitude towards IMU 



2. woi k load as experienced bv teacher 

3. ter.cher*R age 

4. *^rxher*s qualifications 



Levels 

2: (for autumn term ^6H): |x>sitive; un- 
certain and negative 

3: (for spring tenn '69 and st '70): |k»si- 
tive; neutral; negative 

3: h)w; medium; great 

3: bom 00—29; 30—39; 40 47 

3: elementary school teacher; subjcHt 
teacher with degrw; otheiis (student 
teat hers/supply tcai-hcr/enguu*CTs/anny 
officers/technologists) 



Thf same applies fo^ all the variahliN apart from the achievement variables, 
that both the total pupil group (total level) and the three main areas are 
siiniitiarized. In the case of teacher characteristics, only one-class pupils 
arc included. 



I.1.3> Achievement variables 

In the analyses of marks disti ibutior standard tests and IMU tests, it emerged 
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Pupil characteristics 

that pupils belonging to the high group (marks, intelligence) reach the best 
results in the tests and acquire th( highest temi marks, pupils belonging 
to the low group achieve the worst resuhs in the tests and acquire the 
lowest term marks 

that pupils clioosing he special course achieve lx»tter results than pupils 

choosing the gen' ral course 
that the pupils' degree of school motivation does i;ot produce any differetices 

in the results 

that in certain tests the least anxious pupils achieve the best results, the most 

anxious achieve *he worst 
that there are no differences in the results of Unys and girls 
that the pupils' convictions about the useful ticss of mathematics do not affect 

the results ^ 
that in certain tests the pupils who enjoy mathematics achieve the best a*sults, 

the pupils who find it boring the worst 
that in certain tests the pupils who find mathematics easy achieve the best 

results, the pupils who find mathematics difficult the worst. 

Milieu characteristics 

.l it no difference in .achievement are found in analyses of the pupils* milieu. 
Teacher charactet istics 

that in some tests pupils with elementary school tcachenj achieve the lx»st 
results 

that the teacher's attitude towards IMU, the teacher's work load and the 
teach^rs age do not lead to any differences m the pupils' achievements. 

1.1.4. General attitude variables 

In ..nalyses of the pupils* more general attitudes towards school and mathe- 
matics it emerged 

Total level 

that on an average the pupils agree that they would do better in mathematics 

if thcv made a little more effort 
that on an ^icrage the pupils are doubtful as to whether they would* ntrinally 

prefer to dc ioniething other than mathematics 
that on an average the pupils agree that they would do better at school if they 

made a little more effort 
that LA an average the pupils are doubtful as to whether they are dissatisfied 

with their school marks 
that on an average the pupib/ ai€ not particularly anxious 
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that on an average ihe pupils do not have a particularly high school moiiva- 
tion 

that no changes in the respects given above have taken place dining the ex- 
perimental period. 

Pupil characteristics 

tliat for certain variables the pupils' status with regard to knowledge at tlie 
start produces differences, as do their school motivation and their attituv..* 
towards i Mathematics. 

Milieu characteristics 

that irrespective of the internal and external milieu in which the pupils work, 
their attitude k the same. 

Teacher characteristics 

that the characteristics of teachers studied produce few differences between 
the groups of pupils. 

1.1.5. Attitude towards school subjects 

lu the analyses of the pupils' attitudes towards five school subjects, it emerged 
Total level 

t'tat on an average the pupils find the subjects Swedish, English, physics and 
mathematics neither boring nor enjoyable, while the subject physical 
training was on an average thought to be rather enjoyable 

that on an average the pupils find all the subjects except f Sysics rather useful, 
physics is not felt to be either useful or useless 

that on ail average the pupils find all the subjects excepi physical training; 
neither easy nor difficult, physical training is felt to be rather easy 

that the attitudes of ihe pupils did not change during the experimental period. 

Pupil chsiracteristics 

th'.i in certain subjects there are differences between groups of pupils in that 
the pupils with the best initial knowledge and the most positive attitude 
found these subjects easiest a.id most enjoyable 

that boys prefer physics and girls ]i.nglish. 

Milieu characteristics 

that the attitude of the pupils is independent of which internal or external 

milieu they are working in. 
Teacher charactcrisdcs 

that the rharacteristics of the teacher produce a few differences that are very 
difficult to interpret. 
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1.1.6. Altitufic towards the IMU material 

In the analyses of the pupils' attitude towards the IMU material, it emerged 



Total level 

that on an averajii^e the pupils rorsider the number of diagnostic tests and 

prognostic tests to Ixj acceptable 
that on ^n average the pupils find the written text in the booklet rather easy 

to neither easy nor difficult to understand 
that on an average the pupils find the booklets neither boring nor amusing 
^iM»> thu' the attitude of the pupils did not change during the experimental period. 

Pupil — milieu — teacher characteristics 

that the attitude of the pup'ls is independent of characteristics of the pi:;iilK 
themselves, their milieu iuA their teacher. 

I.l .7. Atlhudf towards the IMV method 

In the analyses of the pupils' attitude towards the IMU method, it emerged 
Total level 

that on an average the pupils had accustomed themselves to work individually 
after a few weeks 

that on an average the pupils rather enjoy working on their ov n, althou^^h 
this enjoyment decreased somewhat towards the end of the expi'rimental 
period 

that on an average the pupils find the work done during lessons rather varied 
during the first term, Tater neither monotonous nor varied to rather 
monotonous 

that on an average the pupils find the work dnri.^g mathematics lessons some- 
what more monotonous than during other lessons 

that on an average the pupils say that they work as hard during mathematics 
lessons as during other lessons 

that on an average the pupils findnhe independent work rather useful 

that on an a^'erage the pupils participate in group-teaching once a month, but 
would like on an average to participate a little less than once every other 
week 

that on an average the pupils ask for help at least once a week and get help 

after waiting a few minutes 
that on an average the pupils want as many oral explanations by the teacher 

as they in fact get and want to give oral accounts of what they have learnt 

in mathematics to the same extent as they do it 
that on an average the pupils consider that the teacher checks their work 




sufficiently often and makes personal coiitaci with them during the 

mathematics lessons sufficiently often 
that on an average the pupils work together with fcUow-pnpils for about an 

hour a month and want to work together from so:*iewha^ more to the 

same amount of time as now 
tliat on an average the pupils want to work by themselves all the nu.thematirs 

lessons a week save one 
that on an average the pupils w.ork a liti more than half an hour a week at 

home 

that when the pupils are asked to state what happened the last time (hey chose 
a new booklet (spring, grade 8), 63 per cent say that they chost^ it them- 
selves, 23 per cent aftei' having spoken to the teacher, while 28 per cent 
say that the teacher chose it. 6" per cent after having discussed with the 
pupil. 

Pupil characteris/ics 

that pupils in the low group (marks) and pupils choosing the general course 

ask for help more often than other groups of pupils 
that in other respects the attitude of the pupils tows is the method is the 

same. 

Milieu characteristics 

that the attitude is the same Irrespective of the internal and external milieu 
in which the pupils work. 

Teacher characteristics 

that characteristics of the teacher produce only few differences between the 
groups of pupils. 

1.1.8. Attitude towards the IMU milieu 

In the analyses of the pupils' attitudt towards the IMlJ milieu, it emerged 
Total level 

that on ai -average the upils find it rather easy to concentrate during mathe- 
matics . ^>ons during the first term, but later find it from neither difficult 
nor easy u •'ther difficult 

that on an averAgu the pupils find the discipline in class during the mathe- 
matics lessons neither good nor bad and neither better nor worse than 
during other lessons (though with a tendency towards worse) 

that on an average the pupils say that they are disturbed occasionally when 
other pi-piN talk to each other or when other pupils receive help from the 
teacher (s) 
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that on an axerage the pupils find having two lessons running suitahlc soriie- 
tiuics, but not parti( ularly sui(able in grade 8, 

Pupil characteristics 

that irrespective of their ability and interest, the attitude of the pupils is the 
same. 

Milieu characteristics 

that the lot ality of the school is of significance for what the pupils feel about 
the discipline in the ciuss during mathematics lessons compared with 
during other lessons but that otherwise the internal and external milieu 
produces no differences between groups of pupils. 

Teacher characteristics 

that the teacher's attitude towards IMU, the teacher's age and the teachers 
c]iUilifications produce certain differences Iiet'vcen groups of pupils. 

1.1.9. Attitufie towards course content 

In the analyses of the pupils* attitude towards the course content, it emerged 
Total level 

that on an average the pupils finc^ the course neither boriug nor enjoyable, 

though rather enjoyable in the beginning 
that on an average the pupils find the course sufficiently difficult 
that on an average the pupils think that they have considerable use of what 

they learn in mathematics in other subjects. ^ 

Pupil characteristics 

that the greater the school motivation of the pupils, the more they enjoy the 
course 

that in other respects the characteristics of the pupils produce no differences. 
Milieu — ^teacher characicristics 

that irrespective of the internal and external milieu the pupils work in and 
irrespective of the characteristics of the teacher, the attitude is the same. 

1. 1.10. Attitude towards IMU in general 

In the analyses of the pupils' more general attitudes towards IMU, it emerged 
Total level 

that on an average the pupils are neither particularly satisfied nor particularly 
dissatisfied with their marks in mathematics 
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that pupils who are dissatisfied witli their marks give as the main reasons t'hat 
they do badly in tests, that the results of their work are bad and that their 
marks are low 

that pupils who are satisfied with their marks give as the main reasons that 
they do well in tests, that they get the prognostic tests as soon as they liave 
finished a module 

that 92 per cent of the pupils say that they want to continue with IMU after 
one term, 83 per cent want to continue with IMU after two terms and 
72 per cent w^nt to continue with IMU after three terms 

that 2 per cent definitely did not want to continue with IMU after one term, 
5 per cent after two terms and 8 per cent after three terms 

that on an average the pupils thiuk that mathematics became neither more 
enjoyable nor more boring between the autunm and spring terms in 
grade 7, but that mathematics was somewhat more enjoyable in grade 7 
than in grade 6 and neither more boring nor more enjoyable in grade 8 
than in grade 7. 

Pupil characterbtics 

that the higher the pupils' marks had been at the start, the more satisfied 
they were with their marks 

that in other respects characteristics of the pupils did not produce any dif- 
ferences. 

Milieu characteratics 

that irrespective of internal and external milieu, the attitude of the pupils is 
the same. 

Teacher chanurteristics 

that pupils whose teacher was an elementary school teacher wanted more than 
the others to continue with IMU and thought more than the others that 
mathematics was more enjoyable in grade 7 than it had been in grade 6 

that in other respects characteristics of the teacher did not produce any dif- 
ferences between the groups of pupils. 

1.2, Pupil results — goal testing study (Hellstrdm, 1972b) 
1.2.1. Reliability of data 

The goal testing study was carried out in the spring of 1971 when the pupils 
were in grade 9. Since the pupib were working in accordance with the cur- 
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riculum of 1962 f ihough not with regard to the roiirsc c onictit u ihr jKjpula- 
lioii of the study was limited to the I ML' pupils who were in ihe lualheniatio 
sireanis iu grade 9. All ihc pupiU. 8600. have Ihtij usted. I'he muuber of goal 
testing tasks is approximately 7(MK Most of these have Ihmmi lested in wiinen 
tests, distrihuted in sncli a way (hat each task has \)cvu tested on aIhuw 
pupils. Soinr of the 700 tasks weie smh that they were eousidere<l to recjnire 
sp'^cial measures when heiug tested, so they have In'en tested iu sfx'eial tests 
(78 tasks altogether'. Tor this inupose a random seleetion was made froui 
riass<*s. Otiier tasks were such that it was necessary to lest theu) orally. I Iun 
applied to 4!i tasks, whieli wert^ te^ted on I'JO p\ipils altogether, randomly 
selected from the popidatioti. .\ certain amount of imu-iespouse oi*curietl iu 
each tyjx^ of test, .\nalyses of the nou-respouse slum a eertaiti degree of assm ia- 
tiou with parricnhir schiK)ls. The non-res|K>nst is not sysiejuatie with ivgard 
to the pupils* marks iu mathematics from gradi 6. I'he test tasks have Ihxmi 
correi te<l hy twt) indepen<leut assessors. Therie is a satisfactory degree of agree- 
uieiit in l>oth tlie written and oral tests. 

1.2.2. Data proi wing 

I*he data have heen ana Used both as a wlir)le. and in accordance with the 
( haracteristics r)f the pupils: sex. choice (»f comsc and marks iu mathematics 
from grade t>, plus the ty|K* of organi/atioual mrxiel the pupils U'louged to: 
large-class one-class. The frequencies of the answers ha\e been calculated 
Ixjth in actiir.I .m lulK'rs and iii lelative frequencies ex})ressed as |>erceiitages of 
the numher tif pupiU who \\\\\v received a jjarticiilar task. Diffeiences iK'tweeu 
the groups havi^ Ixhmi lested hy means of y,^ tests for two or uuih* indepeudeul 
laiidom samples, 't'he level of significance has Ix^eu st^t at O.OI. For stwne 
tests, where the ioial muulx^r of (K>ints constiinies a numerical >'arial))e (writ- 
leu special tests), the data have lKt*n treated hy single-factorial ANOVA, in 
which i')^ on O.Of) or al>o\t^ has been taken as indicating essential differences 
l)etweee the groups. In the analyses, tasks ( tests i that test knowledge have 
Ix'eu differemiated from those thai test proCi<*ieucy w ithin each of the material 
areas that are defined in the go;d descriptions of the I Ml' project. 

When the total average percentage of correct answers per task were put 
together for each area of the material, it emerged for the w ritten terminal tests 
that the average percentage of correct answers and the U)west liuiu.) and 

highest ^ 'nax.^ percentage of correct answers for any c>ue t;.sk within the 

area of th» material was: 

Q 98 

ERIC 







a\'erag<* 


niin. 


max. 


Sets 


knowledge 


41 


1 


*Mi 


Niiiubers 


knowledge 


25 


*» 






pioficieiK V 


r>(» 


0 


^>:> 


Srateiiiciits. simple 


knowledge 


37 


4 


U'\ 


logic 


proficieniv 


40 


'J 


>I0 


Powers 


knowl<Hige 


40 


1 


«7 




profit ien< y 


41 


0 


Hi) 


Units 


knowledge 


r,7 


31 


*I8 




)»'o(icien< y 


<l» 


'J J 






kiMJwledge 


l?i 


:^ 


4b 




profi<ien< y 


Ifl 


0 


:M 


Tablos 


piofiticiH y 


t'2 




<i4 


'l*he<>r\' of fiHK litm 


knowledge 


li4 


0 


• *J2 




profii ienry 


20 


0 


75 




know](Mlg( 


32 


0 
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knowledge 
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that no difference occurred in the percentage of correct ;»nswers as a resuli of 

division according to sev or organizational model 
timt pupils who have chosen the special course consisteiitiy achieve* a hi|;her 

percentage of correct answers 
that pupils with high marks from grade 6 aciiieve a higher percentage <»f <'or- 

rect answers than pupils with low marks 
that if the standard of achievement stated in the goal descTiptioris of the IM U 

project is applied, the majority of the total percentages of < orre<*t answei^s 

wil' fail to reach this standard 
that most of the pupils were at the end of grade 9 working with nuxlule 9, 

component B, and were therefore actjuaintetl with the vari<ius fields <»f 

the material that were tested. 

When the average number of correctly answered tasks in tiie written spec ial 
tests were put together it emerged 

that the total average number of correctly answered tasks in a test on nwntal 

arithmetic was 15.6 out of a possible 21 
that pupils choosing the special course and pupils with high marks in mathe- 

7* — Iniirr LftntcHi 



niatics f-oin grade 6 achieve lietter results in (his test than pupils t h<x»sing 
the general coun»e and with low marks in grade 6 
that girls do better than lx>ys in this test 

thai the total average nunii)er of correctly answered tasks in two tests on thr 
use of thr slidv-rulv was 6.4 and 3.1 out of a p(>ssil)le H) 

that for one of the tests there arc differences between stx»cial -genera I course, 
i>etween the groups with different marks and between the organizational 
models. In the two first cases special course pupils and pupils with high 
marks achieve better results, in the latter case one-class pupils achieve 
l)etter results than large-class pupii"" 

that for the second test there are differt^jues between sjx*cial-general course, 
between the groups with different marks and Ix^tween lioys and girls. l*he 
two first cases imply the same as al>ove, the latter that Ixjys achieve l)etter 
results than girls 

that the total average number of correctly answered tasks in a test on thv 

ability to uae matht matical formulas was 2.3 out of a possible (i 
that there are differences between special-general course and l)etween the 

groups with different marks with the same import as alxne and l^tween 

girls and boys with the import that lx>ys achieve Ix^tter results than girls 
that the total average number of correctly answered tasks in a test on the 

ability to uw tables was 3.6 out of a possible 14 
that there is a difference between special-general course and lietween the 

gi-oups with different marks with the same import as above 
that the total average percentage of correct answers for tests in the ability to 

make rough rsfirfiatrs and assessments varies l)etween 93 and 17 (se\en 

tasks) 

that there are differences between special-general course and lietween the 

groups with different marks with the same import as abo\'e 
that the total averaige percentage of correct answers in a test in the ability to 

draw geometric constructions with help of a pair of compasses and a ruler 

varies between 47 and 1 ( 10 tasks) 
that the total average percentage of correct answers in certain tests that were 

carried out or?lly was 
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1.3, Pupil results — material study (Larsson, I972cj 
Davidsson, 1972) 

1.3.1. Rf liability of data 

The material study has l)ceii carried out on a sample of IMU pupils. The 
priiirtple of selection is the date of birth: pupils Ixirii on the ISth of any month 
are included. The schools liave sent in these pupils* diagnostic and prognostic 
tests, which have been corrected within the project, and questionnaires on 
which the pupils have given their opinions on the }xx)klets and on individual 
items in the l)ookle?s. The non-response is alx>ut 4 — per cent for data from 
grades 7 and 8. alxnit 8 -10 per rent for data from grade 9. The three versions 
of the prognostic test that exist for each module have in the analyses proved 
to lie parallel, with the exception of the test papt*r for module 9. 

13.2. Data procfssiug 

The data have l>een analysed for the total group of pupils and for groups of 
pupils divided according to the following design variables: the pupils' marks 
in mathematics in the spring term of grade 6. choice of course iex and school 
motivation. The data are given descriptively, only in exceptional cases has 
statistical hypothesis testing lieen t arried out. .All t'ic analyses have lieen done 
for each Ixx^kli t. separately. 

1.3.3. Results 

In the analyses of the data, it emerged 

that there is no connection between the speed with which the pupils work 
through the material and their achievements measured in the results of 
the prognostic tests. There are quick and proficient, quick and less pro- 
ficient, slow and proficient and slow and less proficient pupils 

that the pupils who have worked on the higher levels (2 — 3, 3) of the B and C 
compoaents have on an average the best results in the tests 

that there is a connection between choice of level and marks from grade 6 in 
that the pupils with high marks in particular chose the higher levels, while 
pupils with low marks in particular chose the lower levels 

that the pupils' attitude to the booklets is on an average said to be ''neither 
difficult nor easy" and "neither boring nor enjoyable" respectively 

that pU|>ils with high marks in mathematics from grade 6 on an average 
achieve better results in diagnostic and prognostic tests than pupils with 
low marks 

that pupils choosing the special course achieve better results in diagnostic and 
prognostic tests than pupils choosing the general course 
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lhat there arc no differences l>et\vccn l)oy.s and girls in the resuhs of the 

diagnostic and prognostic tests, nor in their opinions about the lHM)klets 

and the items in the lKX)klets 
that the degree of the pupils* school motivation is of little significance for their 

results in diagnostic and prognostic tests or for their opinions alx>ut the 

lK>oklets and the items in the l>ooklets 
that the material can l>e said to have fmictioned satisfactorily in the i\ ^.(cts 

stated alK)ve lor high-achievement pupils, but not altogether satisfac torily 

for low-achievement pupils. 



1.4. Pupil results — study of anxious pupils (Pcttcrson, 1971?) 

1.4. 1. Rdiahility (}{ data 

The study includes rwo part-studies. The first concerns the groups of INIL^ 
pupils and control pupils that participated in the main investigation. Thus the 
reliability tests that were carried out in the latter also apply to the pa/t-studv 
concerning anxious pupils: the same material has l)een used with partly dif- 
ferent analysis techniques. 

The other part-study includes altogether 96 pupils in grades 3, 6 and 0 in 
the M:»lm6 schools that during the sch(X)l year 1970/71 were not working with 
IMU. The pupils have beeii selected from a total of 24 classes. The non- 
response is negligible. The data have been gathered Ixith via questionnaires 
that were offered in writing to all the pupils in the 24 .^lasses ( the material for 
the 96 pupils was extracted afterwaids) and via inter\'iews with the % pupils. 

1.4.2. Data processing 

The data from the first part-study have been processed via a 3X2X2x2 
factorial ANOV.\, w here the factors are achievement ( five achievement 
variables have been used), sex. group affiliation (IMU-control group) and 
repetition of the measurement variables, anxiety and school motivation. The 
repetition ref'?rs to two measurements: at the start of grade 7 and at the ent! 
of grade 8. 

The data from the other part-study have been proce.ssed via both single and 
multiple factorial .\NOV.\s. For both part -studies the level of significance has 
been set at 0.01. The summary of the results given below first starts from this 
level of significance, ant' then from another criterion for difference, namely 
the measurement of effect dealt with earlier. (Both criterions are used in 
the original report.) 
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1.4,3, Results 



III the analyses of the data fioiii part-sUidy I. it emerged (with the sigiiifiiaiicc 
criterion) 

that there is a difference lK*t\veeii the groups with different marks in that 

pupils with lower marks in mathematics have less school moti\ ation than 

pupils with higher marks 
that pupils with low -achievement in the nuniericaK spatial and verbal factors 

ha\'e less school nioti\'ation than pupils with higher achicx emcnt 
that there is change towards less school motivation between grade 7 and 

grade 8 

that IMU pupils with the lowest marks (marks in mathematics) change less 
than other IMlJ pupils, whii'* .ontrol pupils with the lowest marks 
change more than the other ( ontrol pupils in the respect named alwve 

that pupils with lower marks in mathematics are more anxious than pupils 
with higher marks in mathematics 

that pupils with low achievement in the numerical, \Trbal and logical factors 
are more anxious than pupils with high achievement iii the respective 
factors 

that l)oys are less anxious than girls 

that the pupils arc less anxious in grade 8 than in grade 7 

that pupiU with lower marks in mathematics change more to becoming less 

anxious than pupils with higher marks 
that pupils with low achievement in numerical and verbal factors change 

more to becoming less anxious th^n pupils with high achievement 
that IMU pupils change more than control pupils towards being less anxious. 

In the analyses of data from part-study I, it emerged (with the (o^ criterion) 
that there is a change towards less school motivation from grade 7 to grade 8 
that pupils with lower marks in mathematics are more anxious «han pupils 

with higher marks in mathematics 
that pupils with lower achievement on the verbal factor are more anxious than 

pupils with higher achievement on the factor. 

In the atialyses of data from part-study 11, it emerged (with both the sig- 
nificance criterion and the oy^ criterion) 

that the attitude towards mathematics is more positive in the lower grades 

than in the higher ones 
that pupils in lower grades arc more school motivated than pupils in higher 

grades 

that high-achieving boys l^ve a more positi/e attitude towards mathematics 

than low-achieving boys in grade 6 
that high-achieving boys are less anxious in test situations than low-achieving 

boys. 
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II. 1. Teacher and teacher assistant resuUs — main investigation 
(Larsson & Larsson, 1972, Larsson 1972b) 

II. 1.1. Rtliahility of data 

The teacher and teacher assistant data consist of answers to questioiinaiirs. 
Non-response for the entire questionnaire from the teachers is 4.8, 1).5 and 
7.9 per cent for the occasions autumn term '68, spring term *69 and spring 
tenn '70 respectively. Non-response has been analysed with regard to the 
teachers' organizational affiliation: whether they work in three-class, two-class 
or one-class modeb. In this respect the non-response is wm systematic. Non- 
response for the entire questionnaire from teacher assist uits on the same 
measuring occasions is 3. 8 and 4 per cent. It has not bee i possible to carry 
out reliability estimations of the questionnaire data. Analyses of the organiza- 
tional milieu and of moves among teachers show that changes ha\'e taken place 
to so great an extent that the data for each term has been analysed separately. 

il.1.2. Data processing 

The main part of the teacher data has been analysed via pXq factorial 
ANOVAs. Analyses have been carried out in two main fields: teacher charac- 
teristics and milieu characteristics. The teachers' organizational affiliation has 
been used as a constant factor as above, with one of the below as the second 
factor: 



Teacher characlrristirs 

1. age 

2. qualifications 

3. sex 

4. experience of IMU 

Miliru chataciemiics 

1. locality of school 

2. size of school 

3. assistant 

4. room arrangement 

b. room arrangemcnt/teaclier density 



Li'vels 

3: I>orn0() 'B\ 30 39; 40 47 

3: elementary school teacher; siilijcct 
teacher with degree; others (student 
teachers/supply teacher/engineers/niil. of- 
ficers/ technologists 

2: man; woman 

2; experience; no experience 

Levels 

4; as for pupils 

4: as for pupils 

2: assistant; no assistant 

2: as for pupils (room artanffement 1) 

4: large-class in one room, less than om* 
teacher/class; large-class in several rooms, 
less than one tcacher/cla^; large-class in 
one room, one teacher/class; large-class 
in several rooms, one teacher/class 
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The starting point for discussion of differences between the groups is the size 
of V? in accordance with what applied for the pupil results in the main in- 
vestigation. The teacher study is, however, a population study. 

The assistant data have been analysed after division according to organiza- 
tional affiliation; works in three-class, two-class or one-class models or in two 
or more combinations of the above. Only absolute answer distributions have 
l)ccn extracted. 

11.1.3. Time jor pn paration and compU mvntary work . 

In the analyses of the amount of time said by the teachers to be needed in 
connection with IMU teaching, it emerged 

Total li;vcl 

that during an average week the teachers us(d alnnit 165 minutes in the first 

term and about 190 in the second and third 
that thi.s time was divided between the following tasks (asterisk denotes that 

the alternatives were not given) 





at '68 


si '69 


:it 70 


teacher team conferenres 


36 


38 


39 


planning of group teaching 


13 


« 


11 


planning of tutoring of pupils 


14 


10 


9 


correi:tion of te»ts 


26 


21 


27 


keeping pupil statistics 


11 


8 


1 


handling material 


10 


10 


8 


reading ahead in pupil iMioklets 


34 


24 


17 


study of method manual etc. 


19 


14 


10 


checking booklets 


* 


11 


10 


working out supple.iientar>' inateri-'l 


* 


4 


6 


listening to tapes 


* 


3 


2 


setting marks 


* 


10 


9 


instruction of staff 


* 


3 


3 


information to parents 




4 


4 


head of department tasks 




5 


5 


contact teacher tasks 




3 


3 


clau teacher duties 




8 


11 


visits 




2 


2 


IMU project 




7 





Teacher chAractcriitics 

that the division of working time does not vary as a result of age^ qualifica- 
tions, sex or experience of IMU teaching. 



105 



Milieu characf erisik 

that if there is a teachei issislant the lime taken h\ the teacher for correction 

and keeping pupils statistics diminishes 
that visits and demonstrations occur predominantly in largf* towns 
thai the frequency of conferences increases with the size of the school 
that checking of the pupils' boo^.Iets occurs most at the second to smallest 

sch(X)ls 

that conference work in large-class teams takes nmre time the lower the 
teacher density is 

that planning of tutoring and working out supplementary material occurs more 

often the lower the teacher density is \ 
tii'.'t the time needed for handling material, correcting diagnostic tests, keeping 

pupil statistics, \isits and demonstrations increases if the teacher density 

is 1 tcacher/approx. 30 pupils. 

Organizational model 

that the time needed for more administrative tasks is longer for one-class 
teachers 

that the time needed for conference work is higher for large-class teachers. 
11.1.4. 7 V/A A A (I u rin g U sw n s 

In the analyses of the amount of time said by the teachers to be needed for 
work during lessons, it emerged 

Total level 

that the lesson time was on an average divided l>ctween the following tasks 





at '68 


St '69 


sf 70 


individual tuition 


63% 




52 % 


group teaching 


10 


8 


f) 


rlass teaching 


ft 


3 


4 


handling material 


8 


5 


4 


keeping pupil statistics 


3 


2 


2 


I'lass teacher duties 


2 


1 


1 


correction of tests 


7 


3 


3 


su(>er\'ision 


6 


6 


B 


consultation with others in teaclier (caiu 


« 


*> 


2 


nio\jng between classrooms 


« 


3 


3 


individual tasks with pupils 


« 


2 


1 


superv ision of tests 


« 


3 


2 


wasted time 


* 


I 


I 


presentation for new pupils 


« 


1 


I 


visits 


* 


1 


* 


work with the D component 


« 


4 


4 



Teacher characteristics 

that the division of working tiiiu* does not vary as a rt'sult of <jualific a- 
tioiis, sex or ex[x?ri( cnc of IML^ 

Milieu characteristics 

that if there is an assistant ihc time iieedctl by the tea<htT for admin istrati\'e 
tasks dinii Irishes 

tlial higher teacher density in a large-class team leads lo longer time lH*ing 
needed for handling material, keeping pupil statistics and cocTW tion ol 
diagnostic tests. 

Organizational model 

that ojic-class teachers devote more time to adniinistratixe tasks 
that large-class teachers dexote niurc time to group tea<'hing 
that large-class teachers devote more time to consultation with others and to 
sujiervision duties. 

ILl..^. EsttmaUon oj timc-consum pt'ton of difffn tit tasks 

In the analyses of the leaclurs* estimation of whether liie lime they have to 
spend oil different tasks is too great, satisfactory or tcx) little, it emerged 
that the tasks that lay outside lesson-time t(K)k on average a satisfactory 
amount of time 

that handling of material, moving Ijetween <'lassrooms and supervision during 
lessons took too great a proportion of the time 

that too small a proportion of the lesson-time could l>e devoted to group teach- 
ing and class leaching. 

II. 1. 6. The .caclu rs' attitude towards mt tltod, matt riaL organization (large 
class) and the IMIJ system in the form they themselves have used 

In the analyses of the teachers' attitude in the respects stated alxjvc, it euicrgcd 
Total level 

that on an average the teachers are rather |K>sitive to indi\ idualized teaching 
in mathematics, rather p<jsitive to version 1^ of the I Mil matcriah neutral 
with a leaning towards negative to the large-class organization and 
neutral to the IMU system in the form that they themselves use. 

Teacher characteristics 

that the attitude does not vary as a result of age^ qualifications, sex or experi- 
ence of IMU. 
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Milieu characteristics 

that large-class teachers who work in otie room and in teacher teams of I 
teacher/clays are negative to this form of the IMU system 

that otherwise the teachers' external and internal milieu does uoi affect their 
attitude. 

Organizational model 

that (he attitude is the same irrespective of (he organizational model the 
teachers work with. 



ir.1.7. Tlw vf frets of the I Ml J system on the teachers' work'situation 

In the analyses of the teachers' attitude in the respects stated above, it emerged 

Total level • 

that to some extent the teachers agree that the IMl! system makes them more 

stressed, w hich to some extent is felt to Ix* a disadvaiitage 
that the work-load of the teacher increases somewhat without this being felt 

to be a disadvantage 
that teaching with IMU is compared to conventional teaching somewhat more 

monotonous for the teacher without this Ix'ing fett to be a disadvantage 
that the teachers work-situation deteriorates somewhat with IMU without 

this being felt to be a disadvantage. 

Teacher characteristics 

that the attitude to the effects of the IMU system on the teacher does not 
vary as a result of age, qualifications, sex or experience of IMU. 

Milieu characteristics 

that in the questionnaire given in spring l%9 there were only differences for 
a few variables between large-class teachers, such as that large-class 
teachers who work in one room in a teacher team of 1 teacher/class find 
the teaching more monotonous than the others and find that the teacher s 
tasks become less qualified than the others consider them to be. 

Organizational model 

that one-class teachers think to a greater exteiU tlian others that their work- 
load increases 

that in the questionnaire gi\en in spring 1970 one-class teachers think to a 
lesser extent than others that the teacher's tasks become more qualified 
with IMU. 

IOC 
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IL1.8. The tcachrn attitude towards the IMIJ material 

In the analyses of the teachers' attitude towards the IMU material, version \\\ 
it emvrged 

Total level 

that the nunilKT of diagnostic tests was considered to Ih* jnst right 
that the number of prognostic tests was considered to be less in IMU than in 
conventional teaching, which was felt to be a disadvantage. 

Teacher — milieu characteristics 
Organizational model 

that the attitude to ttie material dm's not vary as a result of characteristics of 
the teacher, milieu or organization. 

1 1. 1.9. The teachers attitude towards eooperation between teacher and pupil 

Ifi the analyses of the teachers* <ipiiiions on the ]K>ssibility of c(N>peratioii be- 
tween teacher and pupil, it en^erged 

Total level 

that the teachers* opporrimities of checking the pupils* work neither increase 

nor decrease with IMU 
that the social contact iK'tween teacher and pupil is neither UMter nor worst* 

with IMU 

that the number of direct cor 'acts between teacher and pupil increase some- 
what with IMU, which is felt to be to sonic extent an advantage 

that the teacher can de\'ote more time to the individual pupil with IMU. 
which is felt to t)C an advantage 

that cooperation between teacher and the individual pupil in planning the 
teaching is neither better nor worse 

that weak pupils are somewhat more dependent on the ability of the teacher 
with IMU 

that clever pupils are less de)iendent on the ability of the tci^cher, which is felt 
to be an advantage 

that pupils need wait a neither longer nor shorter aiiiotiiit of time for help 
with IMU. 

Teacher characteristics 

that the attitude does not vary as a result of the teacher's age. qiia\ lications. 
sex or experience of IMU, 

Milieu characteristics 

that the teachers in the second largest towns consider that the teacher s op- 
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portunities for checking the pupils' work diiuiuish soiuowhai, lliai \hviv 
is less social contact l>c't\vecii teacher and pupil, that the uuuiIhm^ of 
direct contacts diniinishcs. that the pupils have to wait longer t . get 
helj3 — all these differences only in the nieasurenient of spring ll>7(). 

Organizational niodcl 

that teachers working in one and two-class nunlels consider to a greater extent 
than three-class teacher that the number of direct contacts increases, that 
the teacher can devote more time to the individual pupil. 

11.1.10. Coopf ration bvtwt t n pupih 

In analyses of the teachers* attitude towards rcKiix-ration l)etween pupils with 
IMU, it emerged 

Total level 

that the imml)er of direct contacts l)etwi*en pupils neither nureases nor 
diniinishcs 

that coo(x;ration Ijetvveen pupils is less intCMisive with IMU. 

Teacher — milieu characteristics 
Organizational model 

that the attitude does not vary as a result of the c haracteristics of the teacher, 
his/her milieu or the organizational model. 

11.1.11. IMV's cjfect on various groups of pupils 

In the analyses of the teachers* attitude towards lMU*s effect on various 
groups of pupils, it emerged 

Total lev el 

that wc^ak pupils work inider neither greater nor lesser pressure with IMl' 

that the leaching is hardly l^etter adapted for the weaker pupils 

that the weaker pupils possibly get rather less support with IML^ which is felt 

to some extent to be a disadvantage 
that the weaker pupils become somewhat more passive with IMU, which is to 

sonic extent a disiidvantagc 
that the average pupils get teaching which is neither more* nor less well- 
adapted to their needs 
that the teaching is better adapted for the clever pupils which is felt to Ik* a 
clear advantage 

that the clever pupils Ijeconie more active with IMU. which the teachers con- 
sider to be an advantage. 

no 



Teacher characteristics 

that the attitude docs not vary as a result of the teacher s agt\ (|iialifi('atioiis, 
sex or experience of I MU. 

Milieu characteristics 

that the locality and si/e of the s' h(K>l is of some significance for isolated 
variables on isolated iiicasiueinent (K-casions. as is the* r<K>ni dis|>ositioM 
of the large-class teacher. 

Organizational model 

that the attitude does not vary as a result of the organ i/;itional nicKlei 
II. 1.12. TItr l>upils' work'sit nation a\ a wholr 

In the analyses of the teachers' opinions on the pupils' work-situation in the 
IMU system, it emerged 

Total level 

that IMl^ makes greater demands on tlie pupils* ability U\ take initiatix-e than 

conventional teaching 
that the pupils learn to take responsibility to a greater extent with I Ml'. 

which is thought to be an advantage 
that the teaching is somewhat more monotonous for the pupils with I Ml'. 

which is coiwidered a disadvantage 
that the mistakes made by the pupils are |X)ssibly corrected somewhat later 

with IMU 

that the pupils' chances of remedying weaknesses increase with IMU 

that a continual following-up of the pupils' achievements is easier with IMU. 

which is thought to be a slight advantage 
that the pupils get less homework with IMU 
that the school work is possibly more tiring with IMU 

that the pupils' work-situation is, however, neither better nor worse with IML^ 
that there are no differences in learning effects l^etween IMU and conven- 
tional teaching 

that the risk of learning incorrectly is thought to increase somewhat with 
IMU, which is felt to <)e a dis^idvantage. 

Teacher characteristics 

that teachers with academic degrees consider that the pupils' work-situation 
l)ecomes somewhat worse with IMU. 

Milieu charactcrislics 

that large-class teachers who work in one room with less than I teacher/class 
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consider more than others that t)ie risk of learning; incorrectly increases 
withlMLi. 



Organizational model 

that the attitude does not vary as a resuh of the oit^ani/ational ni- del. 
II.l.l!^ Tht formal tnattfuttt and tht oral t\ planet ion 

In the analyse*; of tlie teachers' attitude towards tiie forma) treatment and the 
pupils' oral performance, it emerged 

Tolal level 

that the formal treatment is thought to iic wor se with I Ml' than in conven- 
tional teaching, which is considered to lie a disadvantage 

that the pupils get less training in speaking mathematics, which is seen as a 
dis^idvantage 

that the pupils get cou.siderahly less training in und<*rstanding oral MCt'ounts 
of mathematics, which is seen as a disadvantage. 

Teacher — milieu characteristics 
Organizational model 

that the attitude as given above is the same irrespective of the characteristics 
of the teacher, milieu or orgaiiiz;itioiial nuxiel. 

11. 1.1 4. Coopi ration with other subjn ts, disciplinary problems 

In the analyses of the teachers* attitude towards the opportunities for cooperat- 
ing with other subjects and to disciplinary problems in IMU teaching, it 
emerged 

Total level 

that IMU makes cooperation with other subjects somewhat more difficult, 

but this is thought to lack significance 
that disciplinary problems increase somewhat with IML\ which is thought to 

l^e a slight disadvantage. 

Teacher characteristics 

that (he attitude does not vary as a resuh of the teacher s age, qualifications, 
sex or experience of I MU. 

Milieu characteristics 

that teachers who teach in towns next in .size to the three largest cities find to 
a greater extent than others that disciplinary proljlems increase. 
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Organizational model 

tFiat the attitude does iK)t vary as a result of the or^..nizational model. 
Il.l.lf). Rio^ons for pupils grttififf bt hind in the material 

When the teachers were given the opjK)rtuiiity of stating what they tliought 
were the primary reasons for the fact that some pupils could i\o\ keep up a 
nf»niiai rate of study of 3 modules per school year, it emerged 

Total level 

that the pupils' inability to work independently was noted most 

that this was followed l)y an inability to concentrate, insufficient intelligence. 

difficulties in reading and writing, lack of interest in mathematics and 

laziness during lesstons 
tliat reawns coimet ted with the teachers and their op|K>rt\mities for Imtrytng 

along the pupils who wcirk slowly and with circuinstauces in the pupils' 

environment were noted very seldom. 



11,1.16. Dr sired and actual tt achrr drnsity 

111 the analyses of spring 1070 in grade 8, it emerged 

that the desired teacher density in different ty|)es of orgaMizatioii that *ne 

teachers had had experience of was 

large-class with assistant 32 pupils/teacher 

large-class without assistant l^ 

one-ciass with assistant 30 

one-class without assistant 24 
that the desired teacher density in different organizational models that the 

teacher did not have experience of was 

large-class with assistant 33 pupils/teacher 

large-class withoijt assistant 24 

one-class with assistant 31 

one-class without assistant 22 „ 

that the desired teacher density is thus connected with the existence of an 

assistant, in that on an average the teachers consider that they can tutor 

approximately 10 additional pupils if they have the help of a teacher 

assistant 

that the actual teacher density in spring 1970 in grade 8 was 
4 claties with amistant 34 pupilVteacher 

4 clataes without assistant 33 
3 classes with assistant 33 „ 

3 classes without assistant 33 
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2 classes willi assisiaiu M pupiis/iearlier 

2 ( lasses without assistant !H 
I class with assistant 20 
I class without assistant 27 

that tluis largr-dass tcacliers working with the help of an assist.; iit have in 
their own opinion tlic desired lunnlx^r of pufjils. large-class tea( liers 
working without the help of an assistant have approximately 10 pupils 
t(K> many tc> tutor, that one-class teailiers with an assistant have the 
nuiiilK*r of pupils that they consider as a niaxinunn. while one-class 
teachers w ithout an assistant have a few t(X) many pupils to tutor 

that in interpreting the word "desired", it should Ik* noted tiiat the (piestion 
was worded: How many pupils |>er teaclicr do you tliink is a maximum 
for the teaching with the IMU-niaterial to function proix^rly. 

11.1 .17. Thr tfarlif r asshtants task' durittfi ami outsirit' Icwonx 

III the analyses of tlie teacher assistants* tasks duiing and outside h^ssons. it 
en!erged 

that the majority of the .issistams carry out a i!uml)er of tasks comiected witli 

handling material Lx th during and outside lessons 
that the assistants have a series of contacts with tlie pupils and tlieir work 
that personal contacts with the pupils mainly cx'cur during lessons 
that contacts with the pupils' material (xxur predominantly outside lessons, 
if they do not at the s^itiie time lead to < oiitacts with the pupils themselves 
that the assistants* contacts with the teacher ocxut pn^dominantly outside les- 
sons in (oiuiectioii with .'onference work 
that most assistants take part in conferences 

that the assistants to a very little extent handle contacts witi the pupils' homes 

11. 2 Teacher and teacher assistant results — the job analysis 
study (Alchammar & Klasson, 1972a, b) 

n.2.1. Ri liability of data 

The job-analytical study has l^een carried out in two stages. The first consists 
of an interx'iew study with a selection of |x^ople whose jot)s involve them with 
IMU teaching. The other consists of a questionnaire study carried out on all 
heads of departments, teachers and assistants who during the school year 
1970/71 worked with IMU in grades 8 and T, using versions 3 and 4 (identical 
versions) of the IMU material. 

Data from the first stage have Ixx^n categorized in a system of main catr- 
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gorics (-|nsi*ly associated with the licacJings iti inetliod iiKiniial. Checks have 
l)eeii made in oider to standardi/e lK>th the iiiten iew methods and the analyses 
of the inter\ lew material. 

f he second stap;e has l>een iiased on data from the inteiviews. which ha\e 
l)een strnctnred into >even main categories and which have l)een analysed in 
six aspects. The (piestionnaire stndy is a [xipnlation study. Non-response for the 
(»ntire (piestionnaire from the teadier gronp is 17 per cent, 10 |jer cent of non- 
response from the teacher gronp can. taking into consideration known n*asons 
for non-response, to some extent Ik* feaird to l>e systematic. Non-response for 
the entire (piestionnaire from the assistant gronp is 7 [>er (*ent. Internal non- 
n*s|K>nse occnrs. This has l)een analysed with regard to the category of job. 
No systematic non-res|x)nse has l>een proved in this resjx^ct. There is corn'la- 
tion i)etwren some of the design variables that have lx*en used for analyses. 

1 1.2.2. Data fnotrsshig 

Processing of data from the inter\ iews comprises categorization of the collected 
material in 'that' clauses, which \\ ithin their respecti\'e main categories provide 
qnalitati\'e job descriptions for the teachers concerned. 

Pnxessing of data from the cpiestionnaire section has lx»en carried ont 
mainly via single-factorial .ANOVA. in which altogether eight different <)'^^ign 
variables have l)cen nsed as shown lielow: 



i)* >ign l aritihlt's 
\ . \ of 

2. Orftani/ational iii'Klel 

'.\. (^c)iii|Misition tii trarhrr tram 

fx^cl i\i o<luc'ati(in 
'). Sizp of m Hoo] 
<). Town i-cmnii^- 
7. I)«'vrlopiiient of |>U|>il |jo|>ulation 

B. S<1icx>I locality 



3: head of department: teacher: leather 
atiftistan u 

3: three*4'la!is; two-class: one-dass 

4: It. withoiit a.«siktant: 1..') wich axttitit- 

ain: 2 Ik. with aMistaiit: 2.5 x%. with 

askititant 

3: eleiiietitary M*hool teacher: leaclier with 

academic deferee: others 
3: ^30..5 school points: 31-44 mIumiI 

(Xiints; ^44. .5 sichool points 
4: central c-ii>* area: subur>)an cif>* area: 

town area; country district 
3: drastically diniininlied numher of pupiU: 

larKely constant numk^er of pupilt: 

drastically increasinf^ nuinlier of pupilt 
4: Scoi'kholni, (iothenhurg^ Malnio; towns 

wid* «iver !)0,000 iiihah.: towns with 

lO.dtxJ -49,0()0 inhak: towns with 
than 10,000 inhab. 



Designs 2 — S include only heads of department and teachers. The measuring 
variables consist of 60 situations divided into seven main categories: exchange 
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of informatioiK teachei^ team conferences, introduction of pupils, teaching of 
total group, group teaching, measurement of achievement and registration/ 
office routine. All 60 situations have l>een assessed in six aspects: <xxurrence. 
actual/desired relative work required, cooperation, difficulty and stimulation. 

As a starting point for the discussion of differences l>etweeii the groups has 
been taken the size of ai^ in accordance with what applied to the main in- 
vestigation's teacher and assistant study, 

11.2. 3. Rf suits of tlif job ikscription 

In the analyses of the interview material for the job descriptions, it emerged 
that school principals and heads of department are primarily responsible for 

introducing the system to meml)ers of the teacher team and training them 
that among the memliers of the teacher team the assistants are those who 

primarily fet^l the need for training in Ixnh mathematics and educational 

psychology 

that school principals and heads of department are primarily responsible for 
the exchange of information with parents and with official tKxiies and 
persons outside their own school 

that teacher team conferences arc included in Ijoth the teachers' and the 
teacher assistants' duties 

that the work situations with which these conferences are predominantely con- 
cerned involve the formal organization of preparatory work, execution 
and supplementary work 

that the teacher team conferences are most often led by the head of depart- 
ment 

that teacher team conferences are considered positive 

that training pupils in the IMU system has occupied relatively few work- 
situations 

that it is mainly teachers who work with the training of pupils, in the form of 
working with the booklets and with the technique of studying 

that pupils who move can create pn>bleim with regard to the training of 
pupils 

that total group teaching, which includes individual tutoring, has collected 

most work-situations from the members of teacher teams 
that the working time of the ti^achers is primarily roncenied with individual 

tutoring, and that of the assistants with the handling of material 
that difficulties arise when it is necessary to arrange group teaching 
that the tasks of the assistants in connection with group teaching primarily 

concern administrative arrangements 
that the assistants are the category that have stated most situatront connected 

with measurement of achievement, that is to say tasks involving correc- 
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lion of tesls, supervision and ihe handling of material 

lhal in conncclion with the iiieasiiieiiient of ;» hie\eineiit the teachers pri- 
marily mention correction of tests, setting A marks and the organization 
of measuring achievement 

that the assistants have reported inosi situations within the category registra- 
tion, office rontine and handling of material, while the teachers ha\e 
only stated a few sitnati(»ns within this category. 

II. 2.4. Ri'iults from the vi aluation questionnaire 

Ik ihe analyses of the qnestionnaire concerning the statements made hy the 
ineml)ers of the teacher team alxuit the teaching and the desired organ i/;itional 
model, it emerged 

that a certain amotmt of increase in the amotmt of teaching hours occurs, 
usually arranged so that the clinic teacher or some other remedial teacher 
comes to the teaching miit. more seldom that the pnpils are outside the 
unit during the lesson 

that the desired organizational model consistently entails increased teacher 
density 

that the participation of a teacher assistant is considered so \*alnal)le that thoM^ 
using the one-class model also wish to have the help of an assistant. 

In the analyses of the occurrence of the different work-situations for the 

various members of the teacher team (design 1 ), it emerged 

that the heads of departments meet the various situations to a gre«Mer extent 

than the others, irrespective of the main category 
that the ranking with regard to situations within each respecti\'e main category 

that the members of the teacher team meet is 





head nf dept. 


tcaihcr 


assist. 


exchange of information 


6 (least) 


ti 


6 


teadier team conference 


5 


5 


4 


training of pupils 


2 


3 


f) 


total group teaching 


1 (inost) 


1 


3 


group teaching 


4 


4 


7 


mcafturement of achie\'ement 


3 


2 


2 


registration/office routine 


7 


7 


1 



that thus heads of department and teachers state principally that they meet 
work situations involving total group teaching, preparatory training of 
pupils and measurement of achievement, while the assistants state prin- 
cipally that they meet situations involving registrations/office rontine, 
measurement of achievement and total group teaching 
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that in the other designs (2 -8), only a few essential differences appear l)e- 
tween the different groups. Those that exist occur mainly in divisions 
according to organizational model and the conijxisition of the teac her 
team. 

In the analyses of the other five aspects (actual and desired relative amount 
of work, cooperation, difficulty and stimulation) over the various situations 
within the seven main categories, the following emerged for the heads of 
department/teachers and teacher assistants respectively: 

that the largest relative amount of work for the teachers lay within the main 

category total group teaching, and the largest for tlie assistants within 

the main category registration and office routine 
that teachers wish to increase the amount of work primarily for the main 

category group teaching and decrease it for registration and office routine 
that cooperation occurs principally within the main category teacher team 

conferences and group teaching for the teachers, while c<x)peration occurs 

within almost all the main categories for the assistants 
that for the teachers none of the main categories cause great difficulties but 

that above all registration/office routine causes small or no diffi< ulties 

and that the pattern is the same for the assistants 
that for the teachers the teaching categories provide stimulation in their work, 

while registration/office routine does not provide any stimulation and 

for the as&istantft it is particularly the teacher team conferences and the 

work situations within these that provide little or no stimulation. 

In the analyses of the same data within the other seven designs, which include 
only the teacher group, it emerged 

that in the designs involving the teachers' qualifications, the size of the school, 
the schoors situat^'on in town/country, the development of the pupil 
density and the schoors locality, few essential differences have lieen 
measured 

that in the designs involving the organizational model and the composition 
of the teacher team, relatively UKire essential differences have l>een 
measured 

that for the design organizational model that includes three-class, two*class 
and one-class, it can be said that most of the essential differences that 
exist between the three models lie within the aspect cooperation, implying 
that one-class teachers have essentially fewer opportunities than others 
of cooperating in teaching and administrative situations 

that for the design teacher team's composition, wh«ch includes 4 groups (I 
teacher without assistant « one-class, 1.5 teachers with assistant « two- 
class, 2 teachers with assistant « three-class and 2.5 teachers with assist- 
ants three-class), it prcwed that the majority of the essential differences 
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that were measured lie within the as{H*rt c(K>ijerati<in. iinplyiiii; that <iiic- 
ch\ss teachers without an assistant have to a ronsiderahly less extent 
opportunities for cooperating in teaching and administrative situations 

that one-class teachrrs without an assistant often have a greater actual amount 
of work within the category registration/office routine 

that the teacher density in three-classes has some significance for the possihih'tv 
of coo})erathig within the main category registration/offive routine 

that situations within teacher team conferences are feU lo Ik* less stimulating 

hy two-class teachers than hy others. 
• 

II.2.r>. Sum wary t)f result \ from the two part-studii's within the job-analytical 
study 

The following summarized conclusions (without internal ranking) can l>c 
drawn from the results In the two part-studies 

that although completely different techniques were used for tK)tli data collec- 
tion and data processing, no essential differences can lie found that lead 
to contradictory interpretations of the results 

that the work in teacher teams has not yet got properly into its stride every- 
where, but the opi)ortunities for cooperation are in themselves largely 
felt to be positive 

that when it comes to large-class teaching the teachers express a clear desire 

for additio nal time, in order to [)e able to gather the groups for going 

through points together 
that when it comes to individual tutoring in the large-class, far too much time 

must be spent on keeping the class quiet 
that the opportunities for organizing and finding staff for group teaching 

varied greatly 

that there was a common desire to arrange more group teaching 
that the group teaching seemed to provide the teachers with opportunities 
for variation and stimulation that can be particularly important in a 
system of the IMU type, which has extreme individualization and self- 
instruction 

that the role of the head of department as supervisor and contact man is an 

important factor in the IMU system 
that the assistants to a large extent relie\'e other ineniljers of staff of routine 

administrative tasks 

that the assistants in many cases participate in the direct tutoring of the 
pupils 

that the assistants are to a very great extent responsible for correction and 
compibtion of diagnostic testn hut also participate in the correction of 
prognostic tests 
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tliat being an adult working closely with the pupils the assistant also rom- 
plements the leachers in inutivating and supporting the pupils and help- 
ing them if they ha\'e personal problems 

that the assistants feel a need of training, particularly in dealing with the 
pupils, in ))eing intnxluced into the organization and working methods 
of the sch(X)l and in matheinatirs. 



IIM. Parent study (Larsson, 1972d) 
III.l.L Reliability of Hafa 

The data contprises answers to a questionnaire that was sent to parents during 
the spring and summer of 1970. These Avere parents to pupils working with 
version 3 of the IMU material during the school years 1968—71 and who 
were born the 15th of any month. The questionnaire was sent to 364 parents 
and answers were received from 347 or 95.6 per cent. Those answering are 
mother (32.9 per cent), father (53.3 per cent), both parents (3.8 per cent), 
other guardian (2.0 per cent). For 8.1 per cent the status of the res|x>ndent 
is not given. 

111. 1.2. Data processing 

Analyses of the parents answers have been carried out both for the total 
group, and for sections divided according to certain characteristics in the 
pupils. These are the pupils' course/marks in mathematics in the spring in 
grade 8, sex, class affiliation (large-class — single-class) and the pupils' school 
motivation. As the starting point for interpretations has been taken the size of 
Cramer s index, which should lie at least 0.22 if a difference is to l^e con- 
sidered essential. 

111.1.3. The parents' answers 

In the analyses of the questionnaire data, it emerged 

that 87 per cent of the parents Vnev: about IMU when they received the 
questionnaire 

that 58 per cent of the parents had received their information alx)ut IMU 
from their sony'daughter, 

16 per cent through information from the school, 
24 per cent thrcugh both son/daughter and the school and 
2 per cent from some other source 
that 32 per cent of the parents said that they did not know anything al)out 
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tho new' content in the mathematics, the knowledge of the remainder 
ranged from a Httle to everything 
that 27 per cent had received inforniatian alwnjt the iieu ctnitent by leading 
their son/daughters booklets 

li6 percent from what their son/daughter told them 
20 jxT cent from information from the school 
7 per cent from IMU s information booklet 
7 percent from radio and television 
2 per cent from newspapers and 
2 per cent from some other source 
that the higher the marks of a pupil in mathematics, ihc more oftefi the parents 

had got information by reading the booklets 
that the greater the school motivation of the pupil, the more often the parents 

had read IMl' s information bcx)klet 
that 78 per cent of ^hc pai-ents find individualized mathematics teaching good 
or \'ery good 

12 per cent neither goixJ nor bad and 
6 per cent bad or very bad 

that f) per cent of the parents consider that the children have too much home- 
work in mathematics, the others from the right amount to none at all 

that 40 per cent of the^>arents are positive to the large-class in mathematics 
teaching 

22 per cent arc neutral 

30 per cent are negative and the rest ( an or will not state an opinion 
that parents of pupils that go in large-classes give fewer negative answers on 

the question of the large-class than one-class pupils' parents 
that the boys' panrnts are less negative towards the large-class than those of 

the girls 

that 27 per cent of the pan Jits can help their children with mathematics if it 

involves the new content 
that 59 per cent can help their children with mathematics if it involves the old 

content 

that 44 per cent of the pupils never ask for help with the new content and 
30 per cent .of the pupils never ask for help with the old content 

that the higher the marks a pupil has in mathematics, the less often he asks 
for help 

that 10 per cent of the parents think it is easier, 
37 per cent that it is more difficult and 

25 per cent that it is neither more difficult nor easier to help the children 
with mathematics than with other subjects 
that 14 per cent of the parents think that the pupils do better in mathematics 
than in other subjects, 
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57 per cent that they do as w?ll and 

2 1 per cent that they do worse 
(hat the lower the marks the pupils have in mathematics, the more often their 

parents say that they do worse or that they cannot state an opinion 
that 34 per cent of the parents ti\ink that today's school is better than the 

sch(X>l they themselves went to 

If) per cent think it is worse and 

19 per cent do not want to state an opinion 
that the most important reasons why today*s school is better are the teaching 

methods and the content of the teaching, 

the most important reasons why today's school is worse is the teaching 
milieu. 



IIL2. Observation study (Martinsson, 1972) 

1 1 1.2 . 1 . Reliability of data 

The observation study has been carried out in 8 schools in all, of which 7 are 
in Malmo or in the neighbourhood of Malmo, 5 are IMU schools, that is to 
say, are included in the effect investigation's population of schools, 3 are schools 
which do not have IMU or any other self-instructional material in mathe- 
matics. The organizational milieu within the schools taking part in the effect 
investigation has been so varied that it has not been possible to make any 
random samples of schools. Instead schools that have used some of the more 
frequent organizational models have \yeen chosen: IMU one-class without 
assistant; IMU two*class with teacher team of 1.5 teachers and assistant^ IMU 
three-class with teacher team of 2 teachers and assistant, in which the teaching 
is done in one large room, and IMU three-class with teacher team of 3 
teachers and assistant, in which the teaching is carried out in several class- 
rooms. Three schools in Malmo that work conventionally, that is to say, with 
1 teacher, 1 class, 1 classroom and a conventional textbook, have been used as 
control schools. 

There have been five observation periods during the sch(X)l year 1969/70, 
at which three observers have been used. The agreement between the obser\'ers 
for both pupil, teacher and assistant observations is satisfactory for the main 
categories of the schedule, while there is some less satisfactory agreement for 
indi^'idual sub-categories. 

111.2.2. Data processing 

The data treatinent is based on the addition of markings for each main and 
sub-category. For some categories single-factorial ANOVA has been carried 
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out. Essential diffcreiucs are considered to Ik* those in which o?- is greater than 
or equal to 0.10. Processing has l>ecn carried out for the groups' control classes. 
IMU one-class. IMU two-class and IMU three c*:; s. 

UI.'J.:^. \Usu\ts pupils 

In the analyses of the pupils' activities during the niatheniatics lessons, it 
emerged 

that the distriljution over four main categories for the four pupil groups was: 
(the average number of markings taken over five obserxation periods) 





lontrot 


oiU'-( la.ss 
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that thus the pupils spend the main part of the lesson working on their own 

irrespective of the type of class 
that I Ml* three-class devotes more time to non -mathematical activities than 

the other pupils 

that the proportion of interactive mathematics is higher for the control group, 
which is a result of the fact that class teaching occurs more frequently in 
this group 

that the proportion of group teaching is small in the IMl^ classes and does 
not occur at all in the control classes 

that of the activities that occur during individual mathematics, the majority 
come under ''read, write, draw, count'' for all the pupil groups 

that of the activities that occur during interactive mathematics ''look at or 
listen to teacher" is the most frequent 

that of the activities that <Kcur during interactive non-mathematics "conversa- 
tion with classmate'' is the most frequent in all pupil groups. 

III.2.4. ResuUs—tcachtrs 

In the analys(*s of the teachers* activities during the mathematics lessons, it 
emerged 

that the distribution over six main categories for the four teacher groups was: 
(average number of markings taken over the five observation periods) 

that thus the control class teachers and two-class teachers devote more time 
to teaching than the others and less time to the other activities 
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otlirr ;trti\itirs 
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tluit takrii as a wliolr the artix ity of the teacheiN duriitg lessons ( an he tanked 
as follows fn»in h\^\\ to low fretjuctiey for the four groups: 
Non-1 ML>: ii\dividual tutoring, other activitv. class t( aching. Ciroup 

teaching does not occur. 
I ML* one-class: other acti\ ity. indix idual tutoring, group teaching, chi.ss 

teaching. 

IMU twt)-class: individual tutoring, other acti\ity, group and class teach- 
ing 

IMU three-class: individual tutoriiig. other activity, group and class 
teaching. 

t utoring in grou]>s does not mcur in any of the organisational models. 



111.2.5. Riwulty assistants 

In the analyses of the assistants' acti\'ities duriMg the mathematics lessons, it 
emerged 

that the distribution over six main categories for tlie t;vo assistant groups 
(assistant in two-class and assistant in three-clay ;) was. \average number 
of niarkings taken over five obsenation periods) 
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that thus the assistants mainly de\ote their time to administrative tasks during 
lessons and to other acti\ities that include checking the pupils' work^ 
arranging moves in and between rooms and other oral and non-oral 
activities 
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that the assistants only tcarh to a >light vxtiMit and that when it does (x cur it 
is primarily a question of indixidual tutoring of pupils and instructions 
to pupils. 



1 1 1. 3. Studies of different ways of presenting mathematiial 
material (Berglund & Jiven, 1968, 1969jiven, 1971) 

III.:]-1. Reliability of data 

All throe reports describe studies that have In-en <arried out oti pupils who 
do not jiornially work with \\iV material. In s(*veral studies matching pHHc- 
dures have been used, in a further few . classes have l)een picked at randoiri 
from certain school districts in Malnu). In all the studies parts of the I ML 
material have beer used, particularly from the first modules and the material 
has I>een treated iti different ways. The studies comprise pupils from corrective 
reading classes^ remedial classes and tiornial classes in grades 4« f). 6 and 7. 
The duration of the study has been short for all the studiis. 

Hi. 3.2. Data pronssing 

I'he techniques for treating the data \ary for the different studies. In s«ime 
.WOVA has Ix'en u.sed, in others non-parametric rnethcnls. 

IIL3.3. Results 

In the analyK*s of the effect of the step-si/e on achievements in post-tests, it 
emerged (remedial classes, grade 7) 

that pupils working with material with smaller step-sizes achieve lH*tter results 
on post-tests, but that these pupils work longer and solve moa- problems 
during this work. 

In the analyses of the effect of the step-size and the effect of the means of 
presentation (machine — ^Ixxjk) on achievements in post-tests, it emerged 



( remedial ( lasses, grades 3 and 6) j 
(hat when the step-size is held cotistant with large steps, machine presentation 
rec]uirts more time than lK>ok presentation, but no difference can jlx* 
found between lNX)k presentation and tiuichtne presentation in the results 
of the post-tests 

that when the step-size is held constant with small ste|>s. machine presentation 
requires more time than book presentation, but in the final post-tyst 
machine prcvntation gives letter results than book presentation 

that when the means of preseniution is held constant to book presentation. 
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small stops n*(jiiire tnorc time tlian large steps, but small steps produre 

l)etter result:^ in post-tests 
that when the means of presentation is held constant to mat liine presentation. 

small steps require more time than targe steps, hut small Meps produce 

Ijetter n^sults in |x>st-tests 
thai the iH*st eoml>inati(Mi of pre H^n tat ion and step-si/e ap|x'ars to Ik* machine 

presentation with small steps if one disregards the tinie eonsiituption. 
hi the ana]>'ses of visual and anditory prescMitation of the matheukatics tourst*. 
it emerged 

thai no differences exist l)ctwcTii visual and auditory prestMitation with regard 

to achievements in pcwl- tests (cc^rrective reading class, grades 4 and 6. 

reading chnic, grade 4 j 
thai pupils who have worked with oral presiMilation achieve Ixnier results on 

problems in the exercise book but that no differences can be found in the 

results of post-lesis (remedial classics, grades fi and 6) 
that oral presentation takes longer tfian written but that in post-tests there 

arc nc» difference;! between oral and wrillen presentation ^normal class, 

grade 7 ) . 



III.4. Project consultant activities (Olsson, 1972a) 

1 1 1. 4. 1. Kiliahilityof data 

I'he n'porl concerning the ai tivities of llie project consultants does not give 
an account of a study in the same way as the other |iarl-sludies within the 
effect investigation do. It pre^nts i!;e tasks and experiences of the project 
consultants during the two years that they worked with the project. The report 
is based on the visiting diaries that the consultants handed over to the project 
after each visit to a school. 

111.4.2. Data pnu cssing 

In the context of what has been said abo\T, it should be pointed out that there 
has been no real processing of data— what processing there has been has con- 
sisted more c»f sysleniatizalion of the information from the two years under 
certain main headings. 

1 1 1.4.3. Results 

The tasks that havr primarily occupied the consultants have concerned lieing 
responsible for maintaining contact with the schmls participating in the pro- 
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jci't l)y iiHMiis of |M'iM)iial \isits. li'lrplKMic and \vi\vi (oiitact. for (atcliitit; 
iiiipulsrs and ( ui n*nts from tlir r\|H*nnicntal m liools and forwarding tlirni to 
(lir project, thr authors of the material and the National Board of KdtK.ition. 
It has also l)een the task of the consultants to present the IMU proje< t at 
teachers* seminars and at mIkkiIs of education, to present and represent the 
project with couta( ts ahroad. lo function as e\|)erts at nurtings and "hearings" 
concerning the project. 'The ((uisultants have also had to devote rather a lot of 
time to what hav(* Inrn caii(*d single pupils, that is to say. see that the pupils 
\^ho mo\e from e\|NTimental scluxils with IMT to other schools that do noi 
ha\e I ML' are not handicapped from liaving participated in c\ix;riinental 
teacliing. This last iN)int has U^en ail tlie more im|N>itaut sint e tlie IMl' pupils 
up to 1970 studied a different s\llahus in uiatheuiatics than other pupils in 
grades 7 f>. 

l*he consultants thenis<*l\es ha\e fomid tluMr work Ixith rewarding and 
stimulating and have also e\|NMicnced tli.it the scIkmiIs lia\e IxMiefited from 
their contribution. From the |N)iiu of vi<*w of tlu* pn)j<*c t this link lH'tw(M*n the 
project leaders and the e\|N'rinu'ntal siIumiIs lias lK*en extreincK \ahiable. 

III. 5. Study of single pupils (Olsscm, 1972b) 

\U.:k\. Reliability of data 

The data comprisc*s answers to ({uesiionn.iires liani.'ed (uit to pupils who have 
moved from IMU ex{XTi mental sciiools to a not tier sch(K)l where I ML) is not 
used, and answers to (piestioniiaires that liaw Imhmi given to these pupils* new 
teachers. Questionnaires sent out on two occasions are reported: spring 1970 
when pupils in all the grades of the upper level school participated and spring 
1971 when pupils from grades H and 9 participated. On both occasions there 
was some non-response of whole questionnaires. On the first occasion it was 
tt p<T cent for pupils and 8 |xt cent for teachers, on the second 24 per cent 
for pupils and 14 \wr cent for teachers. On the second occasion the question- 
naire was scMit out late in the term. Both pupil and teacher studies have been 
counted as population studies, however. 

111.5.2. Data tnoa sswn 

The main ))art of the pi(K(*ssing of data has concerned the extraction of 
answer distributions for the different questions in the questionnaires. In the 
case of the pupils, comparisons are made between the grades in the last ques- 
tionnaire. Some comparisons are also made with data obtained in the main 
investigation's pupil study. 
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111.5.3. Results 



In the analyses of answers from the pupil iiuestionnaires. it enuMxt'd 

that a single pupil more often sits and works in the same dassrcMim as the 

other pupils than in a separate room 
that despite this the single pupil feels little disturbance 

that the majority of the pupils (onsider that th(*y ha\e no trouhle in wniking 

with a different niathematies (omse than their dassniates. although it 

goes less well in grade 9 
that the pupils ask their teaeher for help rather seld(un 
that the pupils consider that the teachers comes to sei* them suitably often 
that in general the pupils find the working method (working on their own i fun 
that the pupils are satisfied with the op|jortunities for gi>'ing aecounts orally 
that the pupils in grades 7 and 8 find their work during niathematies lessons 

neither monotonous nor varied, while the pupils in grade ^> find it monot- 

onous 

thai the pupils consider it useful to work IndejHMidentU in mathematics 

that the delivery of material has on the whole func tioned well as far as the 

pupils are concerned 
that the majority ot the pupils do not regret rontinuing w ith I Ml* after 

moving from the WW e\|HMiniental mIu>o1. although 12 [kt cent of the 

pupils in grade 9 regret it 
that the IMU material lias attracted a certain amoimt of attention from others 

in the class so that at least one has expressed a desire to work with IMl^ 
that the pupils arc on the whole satisfied w it!) their marks in mat hematics 
that the pupils work between half an houi .i ii hour a week at home. 

In the analyses of answers from the teacher ^ >tionnaires. it emerged 

that most of the teachers at t* t knew something about IMU before they got 

a single pupil in their cLl^^ 
that most of the teachers did not find it partic ularly burdensome to have one 

or more si*if;te. pupils in their teaching unit 
that a l>are half of the teachers find it stinmlating to have single pupils, the 

others find it not particularly or not at all stimulating 
that the contacts establi.shed by the project leaders and the consultants have 

on tlw? whole been satisfactory , that the information has \>cv\\ suflicient 

and that the material that was needed has arrived 
that the teachers feel that it is rather easy to tutor single pupils and that the 

single pupils have only taken up a small part of the teacher s time. The 

reasons for this have been said to be primarily that the single pupils an' 

devrr and manage their work themselves, that the rest of the class claims 

all their time and that the material is so well-adapted for independent 

studies that the teacher does not need to intervene 
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that the KmcIums coiisidn tluu the siiijrlr pupils in griicral make gtxxJ progress, 

hut tliat tlicir iutellectua) status is (he same as the a\ eraij^e pupiKs 
that arraiigeiiieiits witli single pupils should preferably (n eur in grade 9 
tliat the teacliers tliemsehes would like to ,see a textljook of the coinentioiial 
type or material that is self-instructional, tliough to a Icssit degree than 
I\f li, usc*d at their <i\vn school in grade 7 the following \ear. 
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